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OBJECTS  AND  RULES  OF  THE  ASSOCIATION. 


OBJECTS. 

The  Association  has  been  founded  upon  the  same  lines  as  the 
British  Association,  and  its  rules  are  practically  the  sume.  It 
should  he  particularly  noticed  that  this  Association  also  "  contem- 
plates no  interference  with  the  ground  occupied  by  other  insti- 
tutions. Its  objects  are  : — To  give  a  stronger  impulse  and  a 
more  systmiatio  direotioii  to  scientific  enquiry ;  to  promote  the 
interoonrae  ol  those  who  cultivate  Science  indifferent  parts  of 
the  British  Empire,  with  one  another  and  with  foreign  philoso- 
phers; to  obtain  a  more  general  attention  to  the  objects  of 
Science,  and  a  removal  of  any  disadvantages  of  a  pablie  kind 
which  may  impede  its  progcss." 

RULES. 

1.  All  persons  who  signify  their  intention  of  attending  the 
first  Meeiiiig  shall  be  entitled  to  become  original  Members  of  the 
Association,  upon  agreeing  to  conform  to  the  Rules. 

2.  The  Officers,  Members  uf  the  Council,  Fellows,  and  Members 
of  the  Literary  and  Philosophical  Societies  publishing  Transac- 
tions or  Journals  in  the  British  Empire,  shall  be  entitled  in  like 
manner  to  become  Members  of  the  Association.  Persons  not 
belonging  to  such  Institutions  shall  be  elected  by  the  General 
Committee^  or  Council,  to  become  Life  Members  of  the  Associa- 
tions, Annual  Subscribers,  or  Associates  for  the  year,  subject  to 
the  payment  of  the  prescribed  Subscription,  and  the  approval  of 
a  (General  Committee. 

3.  All  members  who  have  paid  their  Subscriptions  (£1  per 
annum)  shall  be  entitled  to  receive  the  Publications  of  the 
Associations  gratis, 

4.  The  Association  shall  meet  for  one  week  or  lonfjer.  The 
place  of  meeting  shall  be  appointed  by  the  General  Committee 
two  years  in  advance. 

5.  There  shall  be  a  General  Couhcil,  having  the  supreme 
control,  to  be  composed  of  Delegates  from  the  different  Colonies 
or  Colonial  Scientific  Societies.  The  number  of  Delegates  from 
each  Society  or  Colony  shall  be  proportionate  to  the  number  of 
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Members  from  the  particular  Colony  or  Society — Subscribing  or 

otherwise — taking  part  in  the  proceedings  {i.e.  after  the  prelim- 
inary Meetings).  Each  Colony  or  Society  shall  V)e  allowed  to 
nominate  a  Delegate  for  each  one  hundred  of  its  Membera. 

6.  There  ahall  be  a  Gbnebal  Committbb  consisting  of  Members 
of  tbe  Cooncil,  Presidents,  Vice-Presidents  and  Secretaries  of 
Sections^  Oontribntors  of  Papers  to  the  Association,  and  sach 
others  as  may  be  elected. 

7.  A  Local  Committee  shall  be  ap{)oiut'e(l  at  the  place  of 
meeting  to  make  arnmgements  for  tin?  reception  and  entertain- 
ment of  the  visitors,  and  to  make  preparations  for  the  Business 
of  the  General  Meetings. 

8.  Sectional  Committees  shall  be  appointed  for  the  following 
Snbjeets: — 

Ssonoir  A— Astronomy,  ICathemitieB,  Physios  and  Ifftchanifis. 
SicnoH  B^-Chemistry  and  Mineralogy. 
Sscnoir  C — Geology  and  Pslaontology. 
Section  D — Biology. 

Section  E — Geography. 

Section  F — Economic  and  Social  Science  and  Statistics. 

Section  G — Anthropology. 

Section  H — Sanitary  Seienco  and  Hy^ne. 

Skction  I — Literature  and  Fine  Arts. 

SscnoH  J— Architectave  end  Engineenng. 

9.  Ladies  are  eligible  for  Membership. 

10.  The  rights  and  privileges  of  Membership  shall  be  in  the 
main  similar  to  those  afforded  by  the  British  Association,  sub- 
ject to  revision  and  alteration  after  the  first  Meeting  of  the 

AUflTBALASlAN  AflSOCUTIOlT  FOR  THB  AOVANCBMBNT  OF  SCIBNCB. 
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OFFICERS  ASJ>  COUNdLk  1800. 


Bam  TOW  UvmLtMB,  F.B.8..  K.  4  Ph.  ]>. 

His  Excellenct  Sik  Robert  G.  C.  Hamiltox,  K.C.B.,  President  of 
tho  Eojal  Society  of  Tasmania. 

Professor  Liykhsidqe,  M.A.,  F.B.S.,  Presidei^t  of  the  Bo^al  bocietj  of 
New  Sontlh  Walei. 

ffir  Jahw  Hictob,  K.C.M.O.,  M.D.,  F.B.8.,  Direefcor  of  the  New  Zeabuid 
Institnte. 

E.  C.  STiaLiHO,  ILA.,  ILD,,  Fkeeident  of  the  Boyal  Society  of  South 

Australia 

W.  Satillx  Keht,  F.L.8.,  F.Z^.,  Presidsiit  of  the  Boyal  Society  of 

Queensland. 

Professor  KuuroT,  M.A.,  C.£.,  President  of  the  Boyal  Society  of  Vic- 
toria. 

SiE  James  Uectob,  K.CM.Q.,  F.B.S. 
H.  C.  Btmu.,  B.A.,  F.B.S.,  F.8.A.8. 

Sfs.  S^amt  Sreiu^itvft: 

E.  L.  J.  Ellbbt,  C.M.G.,  F.E.A.S. 

goa.  6turral  Jfmetarie^ : 

Pxofeeior  LiyzBsiooK,  M.A.,  F J&.S.,  Permanent  Hon.  Secretary. 
Ptofeaaor  W.  Baldwin  SnvcBS,  M.A.,  Hon.  Secietaiy  for  Victoria. 

90s«  iptfcil  ShtttMt$  far  atktr  Clolmicf : 

Professor  BKAao,  M.A.,  Adelaide. 
Alexander  Morton',  F.L.S.,  Hobart. 

Professor  Parker,  B.Sc,  F.E.S.,  C.M.Z.S.,  Otago,  New  Zealand. 
John  Suirlbt,  B.Sc,  Brisbane. 

Professor  A.  P.  Thomas,  M.A.«  F.L.S.,  Aucklaad,  New  Zealand. 

^finifitMt  J^mtiUii  Ut  V  ictoria : 

J,  Stmblb  BoBaiiTi02i,  B.A. 
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J.  W.  Barrett,  M.D.,  F.E.C.S.,  Medical  Society  of  Victoria. 

Professor  W.  H.  Bbaog,  M.A.,  Royal  Society  of  South  Australia. 

Captain  £.  £.  Bsbtt,  Bojral  Geographical  bocietj  of  Australasia,  New 
Soath  Wales  Rnach. 

Hon.  Dr.  A.  Campbbll,  Boyal  Qeographical  Society  of  Australasia, 
South  Amtraliaa  Bnach. 

W.  J.  CoiiDBB,  Tietorian  Institiite  of  Snm^jon. 

R  I«.  J.  BLLSftT,  F.B.8.,  Boyal  Sciciety  of  Vietoria  (Ghiimuui). 

O.  FrscHKB,  Enjjfineerin}?  Association  of  New  South  Wales. 
O.  Gordon,  C.E.,  Victorian  Enf^ineera'  Association. 

G.  S.  GRiFriTHS,  F.G.S.,  Boyal  Geographical  Society  of  Australasia, 
Victorian  Brancli. 

H.  W.  Hammond,  Boyal  Geographical  Society  of  Australasia,  New  South 

Wales  Branch. 

Pkofesaor  F.  W.  HuTTOV,  Philofophical  Institute,  Ottiterbarj«  New 
Zealand^  and  OCago  Inititate,  Kew  Stoaland. 

  •  _ 

Wm .  K.  Jagoabd,  Katnnl  History  Sodetj*  Bookhamptoa. 

Jam  JaMCMOH.  M.D.«  Medkal  Shidenti'  Sooiely,  Melbonnie  Vaimtitj. 

Ftofeaeor  Kmmmot,  ILJl,  C.E.,  Ffeeaident  Boyal  Sooiety  of  Victoria. 

B.  T.  Lmoir,  F.G.8.,  F.B.G.S.,  Hiatotical  Society  of  Anstnlaaia. 
A.  H.  8.  LvcAi,  M.A.,  B.Sc,  Field  Natondirta'  Club  of  Victoria. 
Profoaaor  Masson,  M.A.,  D.Sc,  Uniyersity  Science  Club,  Melbonme. 

C.  MooBB,  F.L.S.,  Royal  Society  of  New  South  Wales. 
K.  L.  Murray,  Victorian  Engineers*  Association. 

A.  D.  Nelbov.  Eni^ineering  Association  of  New  South  Walea. 

Albert  Pukchas,  C.E.,  Victorian  Institute  of  Architects. 

J.  P.  Btan,  L.K.Q.C.r.l.,  Medical  Society  of  Victoria. 

H.  C.  RnaasLL,  B.A.,  F.R.S.,  Boyal  Society  of  New  South  Wales. 

A.  O.  Sachsv,  C.E.,  Boyal  Oeograpbioal  Socae^  of  Anatralaaiay  Victorian 

Branch. 

J.  Shielbt,  B.Sc,  Eoyal  Society  of  Queensland. 
Dudley  Le  Soukf,  Xool.  and  Acclim.  Society,  Victoria. 

Professor  W.  Baldwin  Spsncir,  M.A.,  Boyal  Society  of  Victoria^ 

(Secretary). 

J.  W.  Speingthoepe,  M.D.,  Victorian  Branch  Britiali  Mt  dical  Society. 

James  Stielino,  F.G.S.,  Geological  Society  of  AustraluBia. 

Professor  Ami>xeson  Stuakt.  M.D.,  CM.,  Boyal  Society  of  New  South 
Walea. 

J.  8uuf  AM,  F.BJ.B.A.,  Boyal  Sooiety  of  New  Soath  Walei. 

B.  O.  Tbovpson,  Victorian  Engineers'  Society. 

C.  A.  Topp,  M.A.,  LL.B.,  F.L.S.,  Field  Naturalist's  Club,  Victoria. 

C.  W.  Da  Vis,  M.A.,  Eoyal  Society  of  Queensland. 

Hon.  W.  A.  £.  WxsT-£&sKiM£,  M.L.C.,  ZooL  and  Acclim.  Society  cf 
South  Australia. 

C.  S.  Wilkinson,  F.G.S.,  F.L.S.,  Boyal  Society  of  New  South  Walea. 
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F.  T.  J.  DiCKBON. 

^nbliatiott  (Tommittrr: 

B.  L.  J.  EI.UBT,  C.M.G..  F.R.S. 
Piofeasor  MAatoir,  M.A.»  D.Sc. 
0. 8.  QwawmmB,  F  JL0.8. 
Profemor  W.  Baldwih  Sniicani,  ILA. 
W.  SimiSBLAirD,  M.A. 

Professor  Urks  Madson,  M.A.,  D.So. 
K.  L.  MuuiAT. 

J.  JB.  KiRKLAND,  F.C.S. 

Frofeflsor  W.  Baldwix  Spsmcbb,  M.A.  (Secietaiy). 

A.  W.  HowiTT,  F.G.S. 
Alexander  Sutheuland,  M.A. 

C.  A.  Topp.  M.A..  LL.B.,  F.L.S. 
James  bxiRLiNu,  F.G.S. 

Professor  W.  Baldwin  bPSMCSB,  M.A.  (Secretazy). 

0. 8.  Qmawrm,  F^O.8. 
A.  O.  SAcni,  C.E. 
E.  P.  J.  LoTi,  MA. 

A.  Dbwdt,  llff.Sc. 

J.  Stirlinu,  F.G.S.  (Secretary). 


Digitizeu  by  LiOOgle 


XV. 


t 

A. 

,  D.Sc. 

.  F.G.S 

a 

23 

lie,  M.A 

c 

Thn 

Rem 

Hut! 

u 

u 

i 

O 

00 

00 

- 

1 

•g 

&4 

Prol 

a 

o 


OQ 

I 

.9 


6 

I 

n 


OQ 

3 


M 

B 

o 
►« 

a 

SB 
•< 

as 

M 

I 

>< 

K 

-< 

H 
^ 

SB 

"< 

cc 

I 

5: 


Q 

a 

S 
o 

§ 

» 


.9  a 

s  c 


I 

cs 
00 

• 

O 


.  o 

<6 


i 


I 


Digitizeu  by  LiOOgle 


xvi 


GENEBAL  PROGRAMME  FOR  THE  MEETING. 


Tvmaua,  7th  Januakt. 

11  a.m. — G«B«nl  Committee  Meeting,  in  Meeting  Boom  c(  Section  F. 
3  p.m. — Garden  Party  given  by  Baron  von  MuBLUBB  ftt  the  XJniTenily. 
b  p.m. — ^Freeidential  Addreaa  in  Town  UalL 

Wednespat,  8th  January. 

10  a.itA. — ^Sectional  Committees  meet  in  Section  Booms. 

lOM  ft.m.  to  1  p.m. — Seetionfl  meet  for  Beading  and  Dieenesion  of  Papers. 

10.80  a.m. — The  followii^  Presidential  Addresses  will  be  delivered : — 

Section       Astronomy,  Mathematics,  Phyaics«  and  Meohanice»  hj 

Professor  Thbelfall,  M.A. 
SfcHon  C.— Geology  and  Palnontology,  by  Prof^sor  HtrrroM, 
F.G.S. 

Sectinu     -Economic  and  Social  Science  and  Statietiea,  by  B.  M. 

Johnston,  F.L.S. 

Lxmcheon. — 1  p.m.  to  2  p.m. 
.2  pjn.  to  4  p.m. — Sections  meet  for  Beading  and  Discussion  of  Papera. 
^  pjn. — The  followin<^  Presidential  Addresses  will  be  delivered  : — 

Section  B. — Chemistry  and  Mineralogy,  by  Professor  Bsnnis, 
M.A.,  D.Sc. 

Section  D. — Biology,  by  Professor  Thomas,  M.A. 
-3  p.m. — Visit  to  Newport  Kailway  Works  and  to  Botanical  Gardens. 
•8  p.m. — Conversazione  in  the  Town  Hall,  given  by  the  Bight  Worshipful 
the  Mayor  of  Mei  bourne,  Matthew  Lano,  Esq. 

TauBtDAT,  9ni  Javuabt. 

10  a.m.— Sectional  Committees  meet. 

10.30  a.m.  to  1  p.m. — Sections  meet  for  Beadin|fand  Discussion  of  Papera* 
10.30  a.m. — The  following  Prcjsidential  Addresses  will  be  dsliTered:— 
Section  E. — Geography,  by  W.  H.  Miskin,  F.E.S. 
Section  (r.-^Antliropology,  by  Hon.  JoBir  S^nsnr,  C.M.O. 
Section    — Architeotoxo  and  Bngineering,  by  Pzofestor  WABsnv^ 
M.InstC.£. 

Luncheon. — 1  p.m.  to  2  p.m. 
.2  p.m.  to  4  p.m. — Sections  meet  for  Beading  and  Ditenssion  of  Papeca. 
2  p.m. — The  following  Presidential  Addresses  will  be  delivered 

Section  H.  —  Sanitary  Science  and  Hygiene,  by  AmBomoir 

Thompson,  M.D. 
SeeHon      Literatnre  and  Pine  Arts,  by  Hon*  J.  W.  Aonw,  M.D., 
M.E.C. 

J2.20  p.m. — Visit  to  Royal  Mint  and  Picture  Gallory. 
-3.30  p.m. — Visit  to  Public  Library  and  Picture  Gallery. 
4.80.  p.Bi.— Tiait  to  Worin  of  Hydraulic  Power  Company. 
8  p.m.— InTttation  Concert,  given  by  the  Victorian  Oroneitift. 

FniDAT,  10th  Jamuabt. 

9.30  a.m. — Sectional  Committees  meet. 

10  a.m.  to  12  noon. — Sections  meet  for  Beading  and  Discussion  of  Papers. 
I  p.m.— Special  train  leaves  fihpencer  Street*  taking  Members  to  the 
Garden  Party  given  by  Sir  Wiixiam  and  Lady  Clabo,  at 

Bnpertswood,  Sunbury. 
.5.45  p.m. — Train  leaves  Sunbury. 
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Satuboat,  11th  Jakvabt. 

10  a.m. — Sectional  Committooa  meet. 

10.30  aon.  to  1  p.m. — tSections  meet  for  Beading  and  DiacuMion  of 
Papm* 

Ltmohaoii.— 1  p.m.  to  2  p.m. 
2  p.m.  to  3.30  p.m. — Sections  m>H^t  for  Reading  and  Discu.ssion  of  Bapcn. 
:\  p.m.— Visit  to  Picture  Gallery  of  KoBKBT  H.  KlNNKAB,  £aq. 
4  p.m. — Visit  to  Tram  Sheda. 
8  p.m. — Spedal  Conoert  in  the  Tofwn  HalL 

MownaT.  19n  Jawuabt. 

Excursion  to  Ballarat  starts. 
10  a.m. — Sectional  Committees  meet. 

10.80  B.nu  to  1  pjn.-— Sections  meet  for  Beading  «id  tMeeaMioii  of  Br^MFt. 

Luncheon. — 1  p.m.  to  2  p  m. 
2  pjn.  to  3.30  p.m.  — Sections  nuH^t  for  Beading  and  DisoOMion  of 

Pajpers^  and  Sectional  work  is  brought  to  a  close. 
aJO  pjn.^^7ldi  to  Zoological  Bodetj'a  Qardeni,  and  to  the  Fomidiy  off 

MoMRS.  TjungliMidai 
8  pjB. — OonvenuioDe  in  Univerait^  Groimde. 

TuMDAT,  14rH  JamriBt. 

Exeunion  to  Sandhunt  etaito. 

11 UB. — ^Meeting  of  Qeneral  Committee  to  appoint  Oficert  and  make 

arrangements  for  the  next  meeting  to  be  held  in  New  Zaalendv 
and  to  settle  the  place  of  the  next  following  meeting. 

WXONBSDAT,  16th  JaNUABT. 

Excursions  start  for  Gipp^land  L.nkes,  Australian  Alps,  and  the  Black 
Spur,  as  detniled  in  the  trip-.slip.<^.  Each  of  these  will  Oi'oupy  f<'ur 
days,  the  parties  returning  to  Melbourne  on  Saturday,  18th  January. 
IiMdeie— Jfeesn.  J.  Stirling;  A.  SntheilBnd,  and  A.  W.  Howitt 

TsuBnuT,  I8«r  Jaitvabt. 

Excnrsion  to  Fern  Tree  Qolly,  returning  to  Melbourne  the  lame  daj. 

Leader— Mr.  C.  A.  Topp. 
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MEETING  OF.  THE  GENERAL  COMMITTEE.  TUESDAY, 

7th  JANUABT,  1890. 

Ernuera  vboh  tbm  Mimrm. 

Mr.  Ellkrt,  C.M.G.,  F.B.S.,  in  the  cluur.  About  twenty-five 
monnbors  pifeaent. 

Th»  MSnvtM  of  tihe  last  meetmg  held  in  Sydney,  on  Sfd  September, 
1888,  were  taken  ae  reed. 

Profeesor  Livsksidqe  presented  tho  Balance-Sheet,  sbowini^  the 
n'coipts  and  expenditure  in  Sydney,  during  the  year  1888,  whic^  was 

received  and  adopted. 

The  arranjrements  niivle  for  the  Melbourne  Meetinj^  were  ratified,  and 
the  thanks  of  the  General  Committee  were  unanimously  accorded  to 
FmCesior  W.  BJLLVwm  SncNon  for  haring  by  hie  untiring  exeitioiin 
brought  nwttera  to  evoh  a  snccesef id  imne. 

Invitations  were  received  from  Auckland  and  Cbristchorch  for  tho 
Meeting  of  isoi.   It  was  resolved  on  the  motion  <^  Professor  Hutton 

to  bokl  th«'  Meetin;^  in  ( 'hristohureh. 

Professor  Kkknot  proposed  that  the  the  Fourth  Meeting  should  be 
held  in  Adebude,  aeoonded  by  Professor  BsNim. 

Ur.  Bautabd  proposed  and  Captain  Pasoos  seconded  a  motion  to  hold 
the  Fourth  Meeting  in  Tasmiuiia.  Aft4>r  some  discussion  it  was  resoWed 
to  postpone  the  disoussion  until  Saturday,  the  11th. 

Mr.  W.  StTTHKRii.vxn  raovofl — "That  tho  asociation  add  to  its  sections 
a  special  one  for  the  science  of  ediuiation,  to  be  entitled  '  E<lucational,' 
and  denoted  by  the  letter  K."  Ue  thought  educational  enthusiam  here 
waa  more  general  than  in  the  mother  eonntry,  and  it  would  be  a  wiae 
thing  to  have  an  educational  section. 

Professor  Tate  moved,  as  an  amendmont — "That  a representive  from 
eaoli  Hoction  be  a  committee  to  det^'rniine  whether  any,  and  what  increase 
or  decrease,  there  shall  be  in  the  number  of  sections,  and  to  report  to 
the  General  Meeting  of  Committee,  to  be  held  on  Tuesday  next." 

Mr.  Tats's  amendment  for  the  appointment  of  a  oommittee  to  oonsider 
the  desirableness  of  extending  or  curtailing  the  number  of  sections  waa 
pak  as  a  substantive  motion,  and  waa  carried. 

After  some  (li.qcusaion  the  meeting  adjonined  until  Satudaj,  11th 
January,  at  9.30  a.m. 


MEETING  OF  THE  GENEBAL  COMMITTEE,  WEDNESDAY, 

14TB  JANUABT,  1800. 

ExTBAcrs  FBOK  TBS  MzNum. 

Mr.  Eliobt  in  the  chair.  About  thirty-fiTe  members  pvesent. 

The  Minutes  were  taiken  aa  read  and  signed  by  the  Chairman. 

The  following  Beporto  of  Committees  of  InvestigatioB  were  presented, 
receiTed,  and  ordered  to  be  published  as  far  as  funds  would  pendt : — 

JVb,  J. — Australasian  BiohgUal  Station  Committee. 
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No,  /. — Australasian  Mineral  Census  Committee, 

No,     — Town  Sanitation  Committee. 

No.  I  J. — Australasian  and  Polynesian  Races  Bibliography 

Committee 

No.  /J. — Australasian  Geological  Record  Committee. 
No.  14. — Progress  oj  Chemical  Science  Committee, 

RtMllmedr'-Otk  the  motkm  of  Ber.  Loedob  Fibom,  ILA^  tiiat  tlM 
ftrrioes  of  Dr.  J.  Frasxb  of  S^diifij  in  oonneotioii  with  the  Bepoct  of 
Committee  11  be  plaoed  on  reorad. 

Payment  of  Accounts. — Moved  by  Mr.  Griffiths,  seconded  by  Mr. 
Torr,  that  aathoritj  be  given  to  the  Council  to  pay  acooonts. 

Appointment  of  President  for  Xrw  Zealand  Meeting. — Proposed  by 
Mr.  F.  Wbiobt,  seconded  by  H.  li.  Haytf.k,  that  Sir  Jamkk  Hector  be 
appointed  President  for  the  New  Zealand  Meotin^.   Carried  unanimously. 

Appointment  of  Srcretary  for  Nrro  Zealand  Meeting. — Proposed  by  Mr. 
A.  Morton,  seconded  by  Dr.  Allan  Caxpbkll  that  Professor  Uutton  be 
appointed  Secretary  for  New  Z^land.    Carried  unanimonsly.  ' 

General  Treasurer. — Proposed  by  Dr.  Allan  Cahfbkll  seconded  by 
Professor  Ajidsbson  Stuart,  that  Mr.  U.  C.  Bubssll  be  appointed 
Genenl  TceMOfer.  Oacried'  nnanimowely. 


Local  Secretaries. — The  following  were  elected  : 

Mr.  A.  Morton        ...         ...  Tasmania. 


Mr.  J.  Sbiblst 

Mr.  F.  W RIGHT 

Professor  Pauker 
Profi'fi.sor  TuoMAs 


Qqeenaland. 

Sooth 

Dunedin. 
Auckland. 


SerrKrvrieH  for  \V»'llin^^<«n.  Napier  and  Nolson  to  bf»  apprtinted  by  New 
Zealand  Council,  Secretary  for  West  Australia  to  be  appointed  on  the 
noommendation  of  Hon.  Jobh  Foauht. 

Plofenor  Laubib  cave  noUoe  of  the  following  motkm : — ^Thftt  a  New 
Section  be  added  imcter  the  head  of  Mental  and  Moral  Scienoe." 


It  was  decided  on  the  motion  of  Mr.  A.  Mobtow  to  hold  the  Fourth 
HeetiBg  of  the  Awociation  in  Hobart^  Tasmania. 

Vote  of  Tnanks  were  unanimou.sly  pmoiod  to  the  followini;  : — (1)  Sir 
William  CUirke,  (2)  Mayor  of  MeUM)urne.  (3)  Mayer  of  Hallarat,  (4) 
Mayor  of  Sandhurst,  (5)  Couueil  of  Schtjol  of  Mines,  Ballarat,  (0)  Council 
of  University  of  Melbourne,  (7)  Managing  Committee  of  the  Victorian 
Oichestn»  (8)  Royal  Society,  (9)  Mniioal  Bodies*  Ae.,  whoaeskted  at  the 
Concert,  (10)  Othen  who  haTe  extended  hospitality  to  its  members. 

A  Speeidl  Vote  0/  Thanks  was  accorded  to  Messrs.  O.  B.  PanoRABO, 

T.  S.  Hall,  T.  S.  llAFiT,  J.  S.  Hakt,  A.  W.  CRAio.and  W.  Macoillivkat. 
in  acknowledgment  of  the  servioes  rendered  by  them  in  connection  with 

the  meeting. 

A  Vote  of  J'hanks  was  passed  in  acknowledgment  of  the  Bor vices  of  the 
ex-President,  Mr.  H.  C.  Buhskll. 
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A  Vote  of  Thanks  was  passed  to  Professor  SpSMdB  in  aoknowledgment 

ci  his  services  in  coiiine<^on  with  tho  Meeting. 

A  Vote  of  Thanks  was  passed  to  Mr.  Ellery  fur  his  service  in  presiding 
at  the  Meeting  and  acting  as  Ctiairman  of  the  Local  Council. 

The  following  Ck>miiiittee8  were  re-appointed : — 

No,  I — Comdiiiotts  of  Labour  Comtnittee, 

Committoe  "To  inquire  into  the  Qnestion  of  the  Condition  of  Laboar, 

with  special  reference  to  strikes,  and  to  make  su^estions  for  their 
remedy  "  : — Mr.  W.  Garlick.  Major  Goldstein,  Mr.  H.  H.  Hayter, 
Professor  Ksbnot,  Mr.  U.  K.  Euudkn,  Mr.  U.  C.  BnssKLL,  Mr.  A.  C. 

Secretary — Prefntar  Btkington. 

No*  2 -^Australasian  Meteorology  Committee. 

Coounittee  '*  To  inqvire  into  the  present  state  of  ICetiHHralogy  in  the 
Australasian  Colonies  "  :^Mr.  B.  L.  J.  Blubt,  Mr.  W.  SoTHBBLAltBb 

Professor  Tubelvall. 

Secretary — Mr.  H.  C.  Russell. 

No.  J — Australasian  Biological  Station  Committee. 

Committee  "To  consider  the  Establishment  and  Endowment  "f  a 
Biologioal  Station  for  Australasia'' : — Mr.  A.  Dsndt,  Mr.  J.  J.  Fletcher, 
Mr.  A.  A.  8.  Lucas,  Mr.  MacGillitbat,  Professor  W.  Baldwin  Sfbnceb, 
Professor  B.  Tatk. 

Secretary— /'rtf/Mitfr  W»  A*  Uaswell, 

No,  4 — Australasian  Biological  Bibliographical  Committee. 

Messrs.  A.  Df.ndt,  Mr.  J.  J.  Fletcher,  Professor  F.  J.  Parkf.r. 
Professor  W.  A.  Uaswell,  Professor  W.  B.  Spencer,  Professor  A.  P. 
Thokas,  Professor  B.  Tats,  Mr.  C.  A.  Tojei',  Mr.  H.  Teton,  Mr.  T. 
WHinLvaen,  Dr.  J.  T.  Wilhou,  Dr.  MAoOtLLmukT«Mr.  J.  Beaobbbiikm 
Wilson. 

Secretary— if r.  A,  //.  S,  Lucas. 

No,  S — Prote^on  of  Native  Birds  and  Mammals  Committee, 

Committee  "To  (•  •lusidor  and  investigate  the  Protection  of  Natire 
Birds  and  Mammals":— Mr.  A.  J.  Campbell,  Professor  W.  A.  Haswell, 
Mr.  B.  M.  Johnston,  Professor  W.  B.  Spencer,  I>r.  Kamray,  I*n)fes8or 
B.  Tats,  Mr.  H.  Tbton,  Colonel  Lboue,  Professor  Thomas,  Mr.  S.  Dixon, 
Bev.  J.  J.  Hallkt. 

Searetaiy—ifn  A,  Mort&n, 

No,  6, — Hygienic  Committee, 

Committee  '*To  ccmsider  certain  jxtints  in  the  Construction  and 
Qygienic  Requirements  of  Places  of  Amusement  in  Sydney":— Mr.  W.E.' 
Both,  Dr.  J.  AsTinoRToN  Thompson,  Prolessor  WAUUni»  Dr.  WlLflOir. 

Secretary — Mr.  J.  Sulman,  Sidney, 
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No.  8 — Austraiasian  Glacial  Evidence  ComniiUee, 

Coramitte«'  To  investigate  and  report  on  Glacial  Evidence  in  Ans- 
tnilaaia  "  :  Mr.  H.  Y.  L.  liROWN,  Mr.  S.  H.  Cox,  Sir  James  Hector, 
Mr.  B.  L.  Jack,  Air.  W.  H.  Kands,  Mr.  J.  Stiblino,  Professor  Tatb, 
Mr.  C.  8.  WiuuNBON. 

No.  la — Austrahnan  Sasmalogical  Commitiee. 

Cotuuiitttie  "  To  investigate  and  report  upon  the  SoiBuiological  i'heuo- 
neoA  of  Australasia"  i-^Ur.  A.  BxooB»  Mr.  R.  L.  J.  Bllbbt.  Sir  Jaiomi 
Hbctob,  Mr.  H.  C.  BuHSELL,  Prafeasor  ThbbltaiiIm  Mr.  C.  Todd. 

Saeretary— 5ir  James  Hector, 

No,  12 — Aniantic  Exploraiim  Committte. 

Commitlae  '*  To  oonsidsr  iha  qnestisa  of  Antaretie  Exploration  " 

Mr  J.  Baknard.  Mr.  R.  L.  J.  Ellebt,  Hon.  John  Forek6.t.  Mr.  G.  S. 
Grikkitms.  Hamn  von  MusiiLBB,ProfeBsor  Si*bncbb» Professor  ^bthsns. 

Secretary' — Mr.  Eliery, 

No,  J  J — Australasian  Geological  Record  Committee* 

Committee  "  For  Geological  Record  during  the  year " :— Mr.  R. 
Etheridoe.  Professor  F.  wl  UuiTOV»  Mr.  R.  L.  Jack,  Mr.  R.  M.  JoBir- 
STON,  Professor  K.  Tatb. 

Secretaiy— Jfr.  J,  Skirling. 


The  following  new  Ck>inaiittee9  were  appointed : — 

No,  1^ — Rust  in  Whiat  Commttee. 

Committee  "To  inyestigate  the  question  of  Rust  in  Wheat  '*  :~Mr.  J. 
H.  Maiden,  ^fr.  D.  McAlpihb,  Mr.  C.  A.  Topp,  Mr.  P.  WniaBT,  with 

powpr  to  add  to  thoir  niiiiilx^r. 
Secretary — Mr.  A.  N.  Pearson. 

No,  J 6 --Location  and  La^ing'Out  of  Towns  Committee, 

Committee  to  consider  and  report  upon  the  Location  and  Luying-ont 
of  Towns  "  : — Mr.  J.  M.  Coane.  Mr.  A.  W.  Cbavbn,  Mr.  A.  M.  Hrndbbsov* 
Professor  Kbbnot^  Professor  Wabbkn. 

Seeretasy — Mr,  %  Sulman, 

No,  // — Improvement  of  Museums  as  a  Mkans  of  Popular 

Education  Committee, 

Coaimittec  '*  To  consider  and  report  upon  the  Improveinont  of  Mnsounia 
.-w  n  M»'»n.^  of  Popular  Education": — Mr.  C.  W.  1)k  Vis,  Professor 
HuTTON,  Professor  McCoy,  Mr.  A.  Morton,  Dr.  Bausay,  Dr.  Stiklinu, 
PkofeMorTBOMAB. 

Bocwtaiy— /*yi/witff  ParUr, 
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No.  iS^FtrtUUatUm  of  Fig  in  Australasian  Cidanks  Ommtiee, 

Committee  '*  To  invo8ti<^ato  the  Fertilisation  of  the  Fig  in  the  Aua- 
tralaaian  Colonies "  :— Mr.  F.  M.  Bailky.  Mr.  C.  Fbknch,  Baron  vox 
MuuiiU»  Mr.  Jl  S.  Ourr,  Profoeeor  Tbokas. 

Seoretuy— ifr.  C.  Fretuk. 

No.  ip — Umficaiion  of  Colours  and  Signs  of  Geoiogical  Maps 

Committee. 

Committee  on  '*  The  Unification  of  Colours  and  Signs  of  Geological 
Maps": — Mr.  H.  Y.  L.  BaowN,  Sir  Jamks  Hkctob,  Mr.  B.  L.  Jack, 
Mr.     A.  MuBBAT,  Mr.  C.  8.  Wiuuhboit,  Mr.  WooswAmD. 

Seeretary — Pt^nsor  HuUan. 

No.  20 — Present  State  of  Knoivledge  of  Austraiasian 
Palaontology  CommitUc 

* 

Committee  "To  investigate  and  report  upon  the  Prospnt  Stat^  of 
Knowledge  of  AiistralaBian  Pivlieontologj  : — Sir  Jambb  HbctoBj  Mr.  K. 
M.  Johnston,  Professor  MoCot,  Professor  Tats. 

Secsrstery— iVr.  R.  Etiundg9. 

No.  21 — Tides  of  Australia  Committee. 

Cominiitee  To  iBY«ttigate  mid  report  upon  tbe  TIdM  €f  Aiutmlia  ": 

— Professor  Bbago,  Professor  liTLE, 
Secretary— -if  r.  X.  W.  Chapman. 

* 

The  following  Special  Committees  were  appointed  : — 

Moved  by  Professor  Andkrson  Stuart  and  sfujonded  by  Mr.  C.  8. 
Wilkinson — "That  the  following  form  the  Publication  Committee  :  — 
Messrs.  Ellebt,  i^a,iwwiTw&t  W.  Suthbbland,  and  Professors  ^Sfbnceb 
•ad  Mabson." 

Professor  Masson  moved  and  Professor  Tate  seconded — "  That  a 
Committee  be  appointed  to  draft  a  revised  Code  of  Laws  for  the  Asaociap 
tion,  and  report  at  the  mooting  in  Christchurch,  the  Committee  to 
consist  of  the  following  : — The  General  Secret-jiriea,  Mr.  Ellery,  Professor 
Bknnie,  Mr.  A.  Mobton,  and  the  Mover ;  Professor  SrxNCXB  to  act  as 
convener/* 

On  the  recommendation  of  Section  B.,  it  was  resolved  "  That  a  Special 
Conunittee  consisting  of  the  Presidents  and  Secretaries  of  Sections 
B.,  C.  and  D.  be  appo&tod  to  fomnlate  a  scheme,  whereby  the  ossistanoe 
of  the  Governments  of  the  various  colonies  may  be  enlisted  in  procuring 
material  for  Special  Investigation.  Professor  BsHirxa  to  be  reporter." 


SYNOPSIS  OF  GRANTS  OF  MONEY  APPROPRIATED  TO  SCIEN- 
TIFIC PU&POSES  HY  THE  GENEKAL  COMMITTEE  AT 
THE  MEETING  IN  189  . 

The  names  of  the  members  who  are  entitled  to  call  on  the  Treasurer 
for  the  respective  grants  are  prefixed. 

£None.j 
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INAUGUEAL  ADDKESS 

By  tub  PK£»ID£NT, 

BARON  FERDINAND  VON  MUELLER, 

K.C.M.O.,  F.B.S.,  M.&Ph.D.,  Ac. 


The  first  duty,  rlevolving  on  me  at  this  auspicious  gathering,  is 
to  offer  on  behalf  of  the  present  Council  of  the  Australasian 
Anodation,  and  not  less  from  the  depth  of  my  own  feelings  to 
all,  assembled  now,  the  very  best  of  welcome.  Patronised  by  the 
noble  ^ep^esentati^'e  of  her  Majesty,  graced  from  exalted  station 
also  by  the  first  lady  of  the  land,  genemusly  countenance<l  by 
the  Premier  and  the  other  mend)ers  of  the  Ministry,  extensively 
sustained  by  Mellxjurne  citizenship,  and  prominently  supported 
by  the  University,  we  enter  on  this  second  meeting  of  the 
As.Mx^iation  with  every  bright  prospect.  Indee<l,  oui*  hopes  are 
raise<l  still  more  by  the  success,  achieved  already  in  the  eldest 
metropolis,  since,  through  the  genius  and  circumspect  assiduity 
of  the  Sytlney  University  Professor  of  Chemistry,  the  great 
home  movement  became  extended  to  these  southern  colonies. 
CSslled  uneotpeetodly  for  this  year  to  the  positicHi,  whu^  mag- 
Dsnimous  impulses  and  unbounded  generosity  have  assigned  to 
DM^  I  must  so  far  speak  of  myself,  as  to  assure  you,  that  tms  mark 
of  ooDsideraticm  will  ever  be  valued  by  me  beyond  all  expression ; 
that  I  am  consdoos  of  having  no  olaims  to  this  high  &vour, 
onleas  it  be  by  scientific  seniority  in  these  colonies,  and  that  I 
will  endeavour  to  fulfil  those  expectations,  which  are  justly  set  on 
leaderships  in  a  gnmd  festive  concourse,  such  as  we  are  now  to 
celebrate.  Before  proceedinff,  it  is  incuml^ent  on  me  to  express 
my  rejoicing  at  so  large  and  so  splendid  an  attendance  at  this 
meeting,  which  is  even  encouraged  by  the  genial  smiles  of  so 
many  ladies  ;  and  further,  to  offer  my  homage  to  the  distinguishefl 
office-bearers,  to  the  kindful  hosts  and  notably  also  to  the 
accomplished  Secretary,  through  whose  united  perseverance, 
graciousn^s  and  energy  the  hopeful  aspect  of  the  Melbourne 
gathering  is  mainly  due.  My  eminent  pre<lecessor,  the  Govern- 
ment Astronomer  of  New  South  Wales,  has  in  a  powerful  and 
learned  address  sketched  the  origin  and  objects  of  the  British 
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Association  for  the  Advanoeiiient  of  Science  the  Hftv-ciL'hth 
meeting  of  which  was  held  in  Newcastle  during  »Septeml>er 
of   last  year.     Thus  the  bearings   and   aspirations   of  these 
scienoe-mnst^niiffi   oame  anew  before  ut   here   also  from 
the  great  Britiw  home^  whoee  lead  and  aims  we  are  anxiona 
to  follow  and  to  imitate  even  in  these  respects.  Whoever 
shared  actively  or  even  only  passively  in  the  eneagementSy 
f<  ir  which  this  extensive  union  has  been  establisheo,  whether 
in  Britain  or  on  the  continent  of  Europe  or  in  America,  must 
have    realised    how   much    vitality   is   infused  into  science- 
work  1)Y  these  Associations  through  whole  communities,  how 
iininensfly  inspiring  the  personal  contact  with  leadei*s  in  pro- 
gressive thought  is  to  individual  workei^s  of  all  ranks  and  in  all 
directions  ;  how  plans  are  formed  and  problems  submittt^d,  other- 
wise likely  unattendtid  to  or  left  indefinitely  poKtpone<l,  antl  how 
powerful  and  trusty  an  influence  by  this  widely  spreading  and 
annually  refreshed  organisation  can  be  exercised  on  the  public 
mind,  to  n>eed  piogress,  particularly  of  utilitarian  tendency,  in  a 
telling  and  in  an  impressive  manner.   Indeed,  with  the  inaugura- 
tion of  this  Association  commenced  a  new  era  for  science  in  these 
dominions  of  the  British  Crown.    It  is  to  us  a  movement  of 
historic  significance  of  its  own.    It  falls  to  the  share  of  the 
greater  gatherings,  from  which  ours  is  an  offspring,  to  review  the 
advance  of  science  throughoiu  its  various  branches  in  the  older 
seats  of  learning  ;  I  will  thcrctore  not  attempt  at  the  youthful 
st4»ge  of  the  Association  here,  to  lay  before  you  any  methodical 
and  connected  accounts  of  more  recent  events  un  the  \vn\k  of 
knowledge,  even   should    I  thereby  not  anticipate,  what  my 
honoured  colleagues  may  wish  to  explain  or  record  in  the  respec- 
tive sections,  over  which  they  preside.   Indeed,  in  these  distant 
locations  it  seems  at  present  more  important,  to  clear  away  some 
scruples,  which  prevent  recognition  of  our  purposes,  or  to  render 
more  fully  known  the  wide  accessibility,  affbnled  for  joining  in 
these  periodic  gatherings.    The  destination  of  this  institution  is  a 
for  wider  one,  than  may  be  supposed  generally  by  our  fellow 
colonists.    The  word  "science"  seems  in  British  communities 
often  to  be  undei*st<xxl,  to  apply  to  researches  in  the  tlomiun  of 
nature  exclusively.    The  acce})tance  of  the  word  in  this  sense 
would  cxclud(;  from  our  scojxj  much  of  the  l)est  tr/a/  of  what  we 
desire  to  accomplish,   whereas  really  wi'  hei"e  would   wish  to 
embrace  in  our  range  of  discussions  and  operations,  whate\  er  was 
meant  by  the  ancient  word  "  sa're  "  and  hence  *'  sa'en/ia,"  We 
would  extend  this  meaning  as  far  as  ever  the  rays  of  knowledge 
can  illuminate^  as  far  as  ever  the  power  of  thought  can  penetrate. 
Social  science,  for  which  at  the  Exhibition  of  1880  a  congress 
was  held  here,  over  which  our  erudite  honorai-y  Ti^asurer 
presided,  can  merge  readily  now  into  sections  of  this  Association. 
Though  we  cannot  expect  every  member,  perhaps  according  to 
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some  Eurnpean  standard,  to  be  engaged  actively  in  pursuits  of 
discovery  with  a  strict  scientific  bearing,  I  feel  sui'e  U)  express 
the  feelings  of  all,  whom  professional  positions  or  amateur-incli- 
nation bring  together  on  the  path  of  knowledge,  when  I  athrm, 
that  the  Association  joyously  and  gratefully  welcomes  all  who 
will  cheer  us  in  our  aspiratioiia,  wul  listen  to  our  discussions, 
and  will  support  us  bj  that  moral  influence,  which  eyery  educated 
and  thoughtful  layman  can  bring  to  bear.   Ours  is  a  kind  of 
scientific  federation  full  of  souL    Every  one  can  help.  The 
wide  scope  of  the  Association  thus  being  rendered  patent, 
as  well  as  the  ease  of  access,  it  might  next  be  asked  by 
the  uninitiated,  what  are  the  more  direct  objects,  what  the 
more  immediate  tendencies,  what  the  final  destinations  of  this 
oiganisation,  spread  now  also  to  a  distant  comer  of  the  globe 
like  oars  1    As  you  mighc  foretell,  we  accept  on  Australian  soil 
this  movement — started  by  an  illustrious  wil^o  of  Edinburgh — in 
all  its  beiirings,  hopes  and  responsibilities,  with  perhaps  this  one 
preference,  that,  while  we  endcivour  to  follow  the  cosmof)olit;in 
cour-se,  as  a<lopte<l  in  the  northern  world,  we  would  cherish  some 
pre<lilecti<m  for    maintaining   a    comnifAid  over  the  fields  of 
indigenous  work  in  these  far  southern  regions,  without  any  wish 
however  of  monopoly,  but  with  that  })atriotic  sense,  becoming  to 
U8  as  residents  in  this  particular  portion  of  the  British  Empire. 
Irrespective  of  airryiiig  on  original  reseiirch,  worthy  of  a  cijuntry 
of  juvenile  freshness,  it  is  our  dut^  more  especially,  to  instil  the 
flow  of  information  from  so  mamlold  sources  near  us  in  such 
a  manner,  that  new  growth  for  further  developments  may 
arise  through  that  limpid  course  in  all  possible  directions. 
V^e  should  and  could  arouse  anew  also  ail  those,  who  may 
alad^en,  by  example  and  by  new  inspirations.   Tou  can  carry 
a  spirit  of  research  into  the  family-homes;  you  will  leave 
in  many  an  hospitable  house^  which  opens  its  doors  in  a 
year  of  choice  to  illustrious  participators  of  these  meetings, 
msny  reminiscences  not  less  pleasurable  than  profitable  through 
life.    I  shall  not  speak  here  of  the  living  among  leaders  in 
progressive  knowledge,  of  those  who  yet  are  shining  forth  at  the 
British  Association  also  ;  but  I  would  wislj  to  pay  a  word  of 
homage  to  the  dea*l — to  those,  whom  many  of  you  have  still  met, 
and  on  whose  busts  at  solemn  moments  we  would  wish,  if  even  in 
thought  only  and  passive  pensiveness,  Uj  place  also  here  a  laurel 
wreath.    Thus,  among  Britons,  such  names  come  Ixifore  our 
memory  as  those  of  J.  Herschel,  James  Koss,  Faraday,  McClure, 
iSabine,  W.  H(H)ker,  Lindley,  Brewster,  Wheats  tone,  Murchison, 
Darwin,  Speke,  Carpenter,  Lyell,  Bro<lie,  Gould,  Livingstone, 
Sedgwick,  Bei  keley,  G.  Bentham,  Simpson,  Proctor  and  a  host 
of  other  luminaries,  reminding  us  likewise  of  an  early  Melbourne 
Unxversity  professor,  who  at  a  meeting  of  tiie  British  Associa- 
tion about  the  middle  of  the  century,  was  one  of  its  principal 
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secretaries.    To  one  meeting  the  greatest  lustre  was  given  by  the 

presidency  of  H.R.H.  the  Prince  Consort.  As  there  is  a 
bnjtherhood  <^  all  nationalities  in  science,  it  may  be  pardonable 
when  fmm  my  own  Ijit  of  career  I  uUude  to  some  experiences  of 
forty-four  year's  a<;<»,  wliile  attending  as  an  active  nieiiibf*r  what 
might  be  called  the  German  Association  for  the  Advancement  of 
Science.  A  Hight  of  tlujught  brings  \ividly  before  uie  again 
such  illustrious  personages  as  Schleiden,  one  of  the  earliest 
investigators  of  the  li\  ing  cellule  ;  DAlton,  one  of  the  founders 
of  embryology ;  Langenl>eck,  the  great  and  conservative  surgical 
operator  and  bis  long-renowned  disciple,  Esmarch.  There  were 
also  the  Scandinavians  Oersted,  Forchanuner  and  Steenstrup^ 
the  one  the  main  discoverer  of  electro-magnetism,  the  other 
eminent  in  northern  geology,  the  third  an  early  eaqwonder  of 
alternative  generation.  It  is  as  if  I  hear  once  more  the  voice 
also  of  Kunze,  tlie  pteridologist ;  of  Rammelsberg,  a  leading 
expert  in  analytic  chemistry  ;  of  Waitz,  the  horticultural  morK»- 
graj)hei'  of  the  Ericea*  ;  of  A^olger,  one  of  the  great  authorities  on 
\olcanoes ;  of  Krauss,  the  zoologic  CaftVarian  explorer ;  of 
Sondei-,  one  of  the  autlun-s  of  the  Cape-Hora,  and  of  Schacht, 
Roeper  and  Muenter,  the  eminent  morphologists  and  physicH 
logists;  some  of  gay  communicativeness,  others  of  calmer 
reservcKdness — all  spreadiiu^  knowledge  in  their  own  way,  all 
happy  and  elated  among  their  sdentO&c  compeei-s,  but  also  well 
aware,  that  their  coming  together  then  might  be  an  only  one  in 
life!  It  is,  as  if  I  were  brought  once  more  face  to  face  with 
many  a  hero  in  science,  nearly  all  now  numbering  with  the  dead  ; 
some  of  whom  having  attended  the  earliest  meetings  of  the 
British  Association,  and  thus  by  their  appearance,  then  grey, 
among  a  multitude  of  junior  investigators,  linked  together  in  a 
most  fascinating  and  exalting  manner  one  generation  with  another 
in  science.  A  felicitation  could  then  still  he  sent  to  Oken,  the 
founder.  You  can  all  enter  into  the  feelings  of  Virchow,  who  at 
the  Berlin  meeting  of  the  Genuan  Association  in  1860,  while 
unfolding  to  the  3000  members  once  more  the  roll-book  of  1828. 
There  were  the  names  of  Humboldt^  as  President,  of  Benseliuii, 
Bhrenberg,  Woehler,  Rudolphi,  Gauss,  Weber,  Johannes  Mueller, 
Mitscherlich,  Boee,  Magnus,  of  Oersted  also^  and  of  many 
another  scientific  immortality,  each  either  a  founder  of  a  branch 
of  science  or  a  rearer  of  it  into  exten.sive  \igour.  Well  may 
Virchow  have  exclaimed,  that  it  was  as  if  life  became  infused 
once  more  into  the  dead  signatures  !  No  doubt  many  assembleil 
now  in  this  hall  experienced  similar  emotions,  when  attending 
meetings  of  the  British  Ass<xnation,  where  they  Hi-st  of  all,  and 
perhaps  never  again,  s;iw  individually  some  of  the  coryplueiins,  of 
whom  they  had  ever  so  often  lieard  and  read,  for  whom  they 
cherished  an  unlimited  veneration,  and  whose  memory  became 
thus  dearer  still.    Some  of  the  younger  members,  now  here 
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present,  may  yet  be  spared  to  parddpate  as  Teteraas  in  the 
oentenaiy  eelebratknis  of  Sir  Dayid  Brewster^s  founding  the 
parent  Association.  To  some  extent  and  in  a  vivid  manner  we 
shall  be  able,  to  measure  the  onward  oooneof  science  hero  by  the 
periodicity  of  these  gatherings  from  year  to  year,  foom  decade  to 
decade.  Mudi  human  faculty  is  always  going  to  waste ;  let  this 
Association  in  its  popularity  collect  all  stray  forces,  especially  as 
here,  on  new  i^'munrls,  the  very  novelty  of  research  must  stimulate 
Uy  more  ardent  action  and  keener  enmlation.  Crude  empiricism 
ifives  way  in  all  directions  to  scientific  ruling  ;  the  multitude  is 
awakening  more  and  more  to  the  importance  of  exact  research  ;  a 
tide  has  set  in  to  carry  knowledge  with  all  accumulating 
(Usooveries  into  every  possible  application;  hence  the  rapid 
strides  of  technic  art  and  rural  industries,  particularly  in  young, 
bustling  communities.  Tet  commerce^  as  well  as  handicraft^ 
often  stiU  undervalues  science-work,  wldle  daily  benefiting  from 
it,  though  unseen,  unrecognise<l  and  unregarde<l.  But  this 
Union  can  make  its  influence  felt  through  deliberations  and 
direct  recommendatioiiSy  and  perhaps  most  powerfully  so,  because 
its  tendencies  are  so  eminently  practical  and  so  unselfish.  Much 
in  that  direction  are  indeed  <jur  etiorts,  our  aspirations,  our 
hopes  !  We  can  at  measure<l  intervvds  in  this  Association  con- 
nei't  re^iearches  with  an  extensiveness  and  universiility  such  as 
no  other  organisiition  can  effect ;  yet  we  do  nut  enter  into  rivalry 
with  localised  societies  or  institutions  of  learning ;  contrarily,  on 
them  we  lean  mainly  for  our  mental  sustenance. 

The  field  of  research  is  ever  widening,  but  the  horizon  gets 
clearer ;  the  objects  of  research  become  more  multitudinous,  but 
the  api^iances  for  investigation  are  constantiy  enriched ;  volumes 
still  more  instructive  supersede  one  another;  methods  more 
facilitous  are  substituted  for  those  of  the  past;  incontestable 
observations  are  daily  increasing,  the  elaboration  of  systems  and 
records  gets  more  completed,  and  thus  endless  difficulties  become 
removed,  which  l^eset  the  path  of  f«)nner  workers  ;  by  sucli  means 
an  ever-accumulating  science  fortune  is  rendered  available^  without 
individual  freedom  being  impaired.  Yet,  while  the  network  of 
knowledge  exp<inds  and  the  width  of  the  meshes  decreases,  the 
empty  interstices  between  the  thmids  are  proportionately  aug- 
mented, though  the  fabric  as  s  whole  gains  more  firmness.  The 
greatest  triumph  of  sciences  consists  in  bringing  them  into  the 
fullest  contact^  somewhat  in  an  Aristotelean  and  Flinian— or 
speaking  of  our  own  epoch — in  an  Humboldtian  spirit. 

EHscovery  has  its  own  rewards,  and  they  are  of  the  sublimest 
kind.  When,  as  far  back  as  1817,  the  founder  of  the  British 
Association  perceived  the  endless  displays  of  his  kaleidoscope,  and 
l>eheld  other  before  unthought-of  marvels,  he  lifted  in  pious 
admiration  his  eyes  to  heaven,  well  recognising  that  each  playful 
change  in  the  picture  or  every  other  result  from  his  optic  apparatus 


Digitized  by  Goog^ 


6 


INAUGUBAL  ADDBESS. 


wajs  ruled  as  much  by  laws,  universal  and  eternal,  as  tlie  move- 
meiits  in  the  pUneta^  world.  In  reoeat  days  tlie  great  anatomic 
Pra£e8Bor  Hvrtl,  after  he  saw  his  main  work  paas  through  eighteen 
editions  and  thronffh  many  translationBy  ducourseB  still,  Siough 
blindi  with  youthfulenthusiasm  in  dassio  Latin  on  the  bearings  of 
medicine.  Sir  Bicliard  Owen,  at  the  venerable  age  of  an  octo- 
genarian, evinces  still  with  freshness  of  mind  a  keen  and  joyful 
interest  in  comparative  loography,  of  which  he  is  one  of  the  main 
originatoi's.  A  cot'tanean  of  his  throuijli  the  century,  George 
Bentham,  continued  like  8ir  William  H(X)ker  after  four  scores  of 
yeaiN  still  l)risk  in  descriptive  taxonomy  for  the  plants  of  the 
world — engagements  of  severity,  from  which  many  a  yr»unsf 
worker  even  would  shrink  ;  the  watching  of  discoveries  in  their 
speciality  were  to  them  a  never-ceasing  fountain  of  delight,  a 
necessity  for  their  intellectual  existence.    When  Haydn,  the 

Eredecessor  of  Mosart  and  Beethoven  in  oom]xjsing  symphonies 
eud  with  great  splendour  the  performance  ci  his  oratorio,  the 
''Creation,"  one  of  his  hist  works,  he  burst  into  tears  at  the 
passage,  '*  It  became  light,"  and  uttered  in  deepest  emotion  the 
words,  "It  is  not  from  me,  it  is  Divine  inspiration."  The 
A'ibrations  of  the  Eiffel-tower,  the  new  structure,  doubly  as  high 
as  the  Stnissburg-spire,  were  attentively  studied  by  Chevreul  at 
an  age  of  his  more  than  that  of  a  centenarian. 

(irand  and  true  discoveries,  such  as  may  more  and  more  also 
here  be  etlected,  are  not,  like  meteors,  flashing  brilliantly  but 
ephenieruusly  across  the  sky  ;  they  are  like  the  discerning  of  new 
stai*s  of  lasting  radiancy ;  and  there  is  (me  mighty  incitation, 
inasmuch  as  every  achievement  through  progressive  thought  stamps 
on  it  the  name  ca  the  discoverer  for  all  times,  and  as  any  single 
new  achievement  may  have  numbers  of  others  in  its  sequence. 

Let  it  be  instanced,  what  since  Galvani's  time  has  been 
brought  about,  until  with  lightning's  speed  electric  messages  are 
now  dashing  in  all  directions  through  the  world.  Tt  would  be 
invidious  to  single  out  anyone  connected  with  this  glorious 
progress  for  special  praise,  unless  the  Nestor  of  electrology,  who 
in  cooperation  with  CJauss  fully  fifty  years  ago  issued  the  atlas 
of  terrestrial  magnetism,  and  still  some  yeai^s  earlier  made  one  of 
the  first  eti'orts  to  span  electric  wires  over  wide  distances. 

What  long  ago  was  surmised  by  Faraday,  and  later  on  through 
calculations  by  Maxwell,  has  in  the  course  of  1889  been  proved 
by  Professor  H.  Hertz,  of  Karlsruhe,  from  real  experiments,  that 
the  action  of  the  electric  current  on  the  medium,  throuffh  which 
it  is  carried,  is  the  same  as  that  produced  by  light ;  fur&er,  that 
the  generation  of  both  depends  on  the  same  laws,  and  that  the 
propulsion  is  effected  at  the  same  velocity.  The  objectionable 
nyp<jthesis  of  "action  into  distance/'  which  Weber  already 
wished  to  avoid  with  regard  to  gravitation,  is  overthrown  by 
these  new  demonstrations. 
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In  i*econt  days  ni.'iny  surprisiiif^  and  momentous  discoverif^s 
were  witnessed,  but  f€»w  can  he  alluded  to  here.  Amoni;  tliose, 
which  have  a  j)ractical  and  extensi\e  l)earing  on  daily  rec|iiire 
uuMitx,  xMiic  orii^inateil  or  were  evohed  throu'^h  the  genius  of 
EdiMon,  from  whom,  as  one  yet  in  the  prime  of  life,  still  other 
inventi«»ns  may  l)e  exj^cted.  Here  T  will  refer  only  t<»  that  nunh^ 
of  luminosity,  which  may  he  regarded  as  much  cosmic  as  telluj  ic, 
and  which  now  is  bnjught  within  wide  t^x-hnical  o|x*ration 
thn^ugh  piirticularly  disintegrated  coal  glowing  in  absolute 
vacuum— not  without  some  previous  suggestions  and  experiments 
by  Siclot  and  Swan. 

So  also  is  it  startling,  to  hear  the  human  voice  now  with 
telephonic  celerity  across  a  whole  country,  and  hardly  impaired  in 
intensity.  Through  the  combination  of  Gray's  or  Bell's  telephone, 
with  Edison's  phonograph,  messages  can  1)e  fixed — as  you  may 
be  aware--in  writing ;  while,  by  Hughes's  microphone,  the  sound 
can  he  heard  with  extraonlinary  distinctnesK. 

Nations  are  now  rivalling  to  possess  the  largest  telescope, 
Mell>ourne  still  carrying  the  palm  for  the  southern  hemisphere. 
Indeed,  the  great  equatorial  instrument  here,  with  its  four  feet 
niim»r,  is  suqvissed  only  by  that  of  Lord  Rosse,  and  e<jualled 
only  by  that  of  Paris.  Astronomy  liecame  lately  in  wondrous 
detail>  connected  with  astrophysics  and  astrof)hotogra]»hy.  The 
ifNtrttiiomic  (lepartment  hei-e,  under  our  distinguished  treasurer, 
Col<»ni'l  F^lh'rv's  able  admini.stiation,  will  extensively  sliarc  al>o 
in  t!u'  now  connnencing  international  photographic  charting  of 
the  sidereal  heavens.  A  gigantic  refractor  telesco|)e  has  IjCf-n  ]tlace<l 
in  tlie  clearest  of  air  at  one  of  the  culminations,  4600  feel  lngh,  of 
the  Californian  ct^iast-range  by  a  geneixius  American  mining 
openitor  and  amateur-astronomer,  on  whom  fortune  had  smiled  ; 
snd  thus  within  the  last  year  or  two  were  revealed  some  empyrean 
manels,  never  beheld  by  mortal  eye  before ;  the  nebular  ring  in 
Lyra  presented  quite  new  and  complicated  features,  and  additional 
stars  at  or  near  th&  cyclic  aggregations  were  discovered  by  the 
sstronomers  of  Mount  Hamilton,  Professors  Holden  and 
Schaeberle.  Here  may  be  alluded  to  only  one  other  result  of 
these  observei-s,  attaine<l  undrj-  so  exceptionally  fa\ourabl('  cir- 
cumstances within  their  celestial  area,  namely  the  elliptic  nebula 
of  Draeo^  with  its  fulgent  hydrogen  and  nitrogen,  is  now  shown 
to  eoiLsist  of  coilefl  rings.  New  planetoids  may  thus  also  from 
thence  ccmie  within  the  ninge  of  vision,  eight  having  been 
ohservKl  from  elsewhet-e  on  the  northern  heaven  dui-ing  ISSS  anil 
at  the  begiiming  of  iJ^SO.  thus  l)ringing  recorded  numliers  up  to 
28.1.  The  power,  which  wouhl  be  exen  ised  by  very  largr-  tele- 
soMpe,>  ]»laced  within  the  tr<»pirs  at  alpine  elevations  al)<»\e  the 
fivt|uent  course  of  ehtuds  in  air  so  much  rat  ified,  may  be  lieyonfl 
present  imagination.  More  "about  the  comets,  as  sup{><»sed 
meteor-swarms,   which  have  entere<l  the  solar  systeni,"  might 
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perhaps  be  learnt  from  such  positions.  Spectroscopic  obser\'a- 
tions  by  Huirgins,  8ecchi,  Vogel,  D'Arrest,  Finlay,  Wiedemann, 
8chiparelli,  Hiisselberg  and  other  philosophers  lead  to  additional 
explanations  in  this  respect. 

What  photography,  an  art  discovered  within  the  lifetime  of 
many  assembled  here,  in  progressive  scope  may  eflfect  in  future,  is 
as  yet  mere  ocnyectiire.  l£e  producing  alrea<^ly,  but  not  the 
fixing  as  yet,  of  tiiree  of  the  principal  colours  within  the  present 
processes  of  this  glorious  art  holds  out  some  hope,  that  its  nuthful 
pictorial  representations  may  become  eml)e11ished  yet  by  vividity 
of  colouration  emanating  directly  and  thus  unerringly  from 
operative  processes. 

In  a  very  different  way  other  questions  come  Ijefore  us. 
Whether  in  the  organic  world  a  .siipp)se<I  involuntary  tendency 
of  striving  for  higher  development  and  further  melioration, 
whenever  circumstances  are  favourable,  arises  from  uncontrolled 
impulses,  so  that  notliin<<  is  left  in  a  stjitionary  distinctiveness  I 
Whether  specific  values  for  clear  diagnosis  and  systematic  fixity 
have  in  the  generality  of  cases  been  allotted  witii  adequate  scope? 
Whether  fertile  hybridity  is  far  more  extensive,  than  we  have 
hitherto  been  led  to  suppose  t  Whether  diversity  in  the  physical 
conditions  of  nature  can  explain  the  vaster  development  of 
gigantic  mammals  and  birds  in  the  zoologic  ages  prior  to  the 
present  1  Whether  forced  accommodation  or  spontaneous  adapta- 
bility to  altered  circumstances  of  existence  can  change  gnidually 
and  even  infinitely  structural  or*;anisations  and  specific  functions? 
Whether  crowding'  out,  liowever  ovprwheliiiiiii,%  can  extend  to 
absolute  ainiiliilation  in  the  free  fields  of  nature,  wIhm)  uiidistui'1)CHl 
by  human  acti»»n,  or  whether  this  combat  foi*  space  and  search 
for  nourislnnent  is  limite<l  to  mere  repression?  Whether  among 
specific  organisations  the  most  powerful  always  dominate  to 
the  extensive  suppression  of  others  .more  numerous!  Whether 
organisms,  which  in  the  present  creation-epoch  became  extinct  by 
the  hand  of  man,  could  possibly  ever  be  restored,  by  progressive 
growth,  even  after  many  lengthened  periods  and  with  every 
conduciveness  for  resuscitation  9  Whether  our  present  means 
for  research  are  a<hanced  enough,  to  distinguish  all  innate 
peculiarities,  with  which  distinct  types  in  the  organic  world  are 
endowed?  Whether,  if  all  this  rouM  be  answered  in  the  attirma- 
ti\e,  it  would  be  sufficient  to  account  for  the  marvels  of  (lesit;!is 
in  organic  individuality  connected  with  vital  processes,  as  reveale<l 
to  us  from  the  simplest  and  minutest  to  the  most  complex  and 
huge  of  living  being.s,  all  displaying  perfection  for  their  own 
distinct  purposes  ?  Wliether  all  our  search  for  what  is  knowable 
can  ever  lead  to  a  woridly  insight  into  the  commencement  of  all 
origination  1  Can  we  contribute  from  this  Association,  by 
original  unbiassed  research  here  in  new  countries,  towards  the 
answering  these  momentous  questions  t 
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The  wider  the  climatic  range,  the  greater  the  Tariability,  so 
that  for  studying  specific  limitations  of  organic  beings  we  here  are 
j^aoed  in  a  more  advantageous  position,  than  those  on  whom  the 
first  elaboration  of  Faunas  and  Floras  devolvefl  in  the  horae- 
conntrieB.  Whenapbjto>pRl»K)ntologist  of  first  rank  and  life-long 
experience,  such  as  Goeppert,  doubte<l  whether  from  that  branch 
of  knowledge  much  support  could  as  yet  l)e  obtained  for  the 
ascendance-d« n't  l  ine,  we  are  cautioned  also  so  far,  not  to  be  over- 
hasty  in  construing  ideas  and  ev<>lviiig  theories  with  a  \'\v\v  of 
universiil  applications.  The  opjx>siie  views  on  organic  develop- 
ment, defended  respectively  liy  two  such  eminent  among  earlier 
naturalists,  as  Cuvier  and  St.  Hilaire,  deserve  profound  considera- 
tion even  now-a-days.  We  are  anywhere  and  anyhow  only  at  the 
threshold  of  the  temple  o£  truth,  and  might  thus  remain  conscious 
«>f  some  of  the  last  humble  words  of  even  a  Newton  ! 

The  dictum,  supposed  to  be  reliable,  "  natura  non  fadt  salius^ 
is  not  universally  applicable,  not  even  in  palaeontology,  as  demon- 
strated by  the  three  well-marked  stages  of  the  American  horse. 
<  >ne  of  the  sublimest  of  poets,  not  foreign  to  natural  science,  nmst 
have  been  persuaded  of  a  Godly  operation  in  nature,  when  he 
wrote— 

'*  Wohl  erkundbar  is  das  Wii-ken, 
UnerforsehHeh  bleibt  die  Kraft !" 

The  world  would  lose  many  of  its  charms  to  intellectual  beholders, 
if  observers  sink  too  much  into  materialistic  explanations  and 
speculative  reasonings.  We  all  admire  the  sagacity,  displaye<1  by 
greAt  leaders  in  biology,  to  trace  the  building  up  of  organic  frames, 
and  to  follow  up  observingly  what  is  manifest  in  respective  cycles 
of  vitality ;  but  can  we  adopt  with  the  evidence  attained  all  the 
conclusions  drawn  therefrom  ?  Let  us  deprecate  extending  theories 
beyon<l  what  is  warrante<l  by  trustworthy  observations  ;  let  us 
avoicl  haziirdinfj  opinions  unsupporte<l  by  facts;  and  al)ove  all  let 
us  distinguish  l«>tween  what  is  within  human  grasp  and  what 
must  ever  V>e  concealed  to  the  eyes  of  nioi-tal  l>eings  I 

The  question  has  sometimes  been  raised,  what  is  a  billion  ?  but 
an  answer  of  calculative  correctness  has  but  seldom  been  given, 
though  in  some  thoughtlessness  that  enormity  of  numeric  value 
may  be  often  enough  rashly  applied.  Thus  we  hear  spoken  of 
more  than  a  billion  tons  of  coal  deposits  in  the  Chinese  province 
of  Shansi ;  and  as  the  search  through  carboniferous  areas  has  in 
this  colony  also  just  passed  into  a  momentous  stage,  it  would  be 
well  to  remember,  that  in  18S4  the  actual  output  of  coal  came  to  a 
t^>tal  of  409  million  tons,  two-lifths  of  this  from  Britain.  From  a 
naturalist's  point  of  view,  some  fractional  appmach  to  tlie  s<  >lution  of 
such  questions  might  be  arrived  at  perhaps,  when  the  pnxligiosity 
of  nature's  disf)lays  is  considered  in  estimating,  on  tlie  ba^isof  some 
calculation,  the  total  number  of  spore-c;uselets  on  the  fronds  of 
our  hill-ferntree  {Also/>hiia  australis)  at  400  millions  and  that  of 
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the  spores  at  4000  millions  ;  when  further  it  fairly  can  be  assamed, 
that  a  large  tree  of  our  silver-wattle  may  produce  as  a  total  from 
its  copious  masses  of  flower-hendlets  25  millions  of  tiny  flowers, 
800  iiiillions  of  stamens,  and  SOOO  millions  of  the  com|)ouiKl 
polleti-;^nain.s  ;  when  a  re<l-<^uin  eucylaptus  nr  a  manna  eucalyptus 
may  exliibit  t  he  twenty-tifth  piirt  of  a  billion  of  stoimitji  in  the 
whole  of  its  folia<j:e. 

Let  us  turn  t<i  another  subject.  Choice  areaii,  not  necessarily 
yei^  extensive,  should  be  reserved  in  every  great  oountry  for  some 
maintenance  of  the  origiiml  vegetation,  and  therewith  for  the 
preservation  of  animal  iSe  concomitant  to  peculiar  plants.  Where 
the  endemic  riches  are  greatest,  there  also  the  danger  is  more 
imminent  of  these  l^eing  swept  out  of  existence,  uiiless  timely 
measui-es  are  tulopted  for  the  reservation  of  sonu'  sequestered  spot, 
to  which  ruml  ijccup-itions  should  never  be  allowed  to  have  any 
access  with  their  «listurbinj?  influence  on  primeval  harmonies. 
8uch  sp>ts  should  be  proclaimed  for  all  times  the  peoj>le's  inalien- 
able pi'operty,  anfl  e\cry  inhabitant  or  visitor  of  the  locality 
should  cun^ider  himself  the  e<>-preser\ er  of  such  ai*eas,  s»»  as  tn  ai  I 
in  preventing'  accidental  inva>i«»n  or  casual  ignition  or  intentional 
spoliation.  Furthermore,  to  such  places  of  security  should  l>e 
transferred  plants  and  aaimals  of  exceptional  rarity  occurring 
near  these  seclusions.  *'  Floral  commons,  thus  established,  would 
soon  be  among  the  most  attractive  features,  not  only  for  pleasure 
excursionistB,  but  also  for  travellers  from  abroad,  and  would  afforrl 
future  generations  in  various  territories  some  idea  of  the  wondrous 
natural  beauty  of  vegetable  and  animal  life  in  its  once  unique 
loveliness,  pristine  grace  and  unimpjiired  freedom.  Measuivs 
like  these  once  initiated  wouhl  earn  endurini^  gratitude,  and  would 
tind  imitation  in  all  counti'ies,  and  particularly  in  those,  where 
natui-e  has  scattei-ed  its  floral  </\i{s  most  prodiL,dously  o\er  the 
territ<M-ial  expanse.  Under  intelligent  supervision  such  places, 
through  re.stricteil  concessions,  might  Ije  nwule  to  yieUl  a  greater 
income,  than  accruable  through  oixlinary  rural  occupation.  Who 
would  not  plead  in  this  cause  t  as  our  Field  Naturalists'  Club  has 
indeed  so  fervently  done  already.  More  and  more  of  rarities  are 
commencing  to  succumb  and  to  be  made  unrestorable,  and  scarcely 
a  spot  seems  sjifeon  the  face  of  the  globe  against  the  defacing  hanrl 
of  man !  To  the  Great  Auk  no  longer  any  existence  was  allowed 
on  the  remotest  hiding>piace  of  Iceland,  where  the  last  pK)r  pair 
succuml)e(l,  while  courageously  defending  their  nest  !  Will  any 
i*enniant  of  the  tribe  of  the  ^^iirantic  birds,  lingerinLr  yet  in  the 
recesses  «>f  far  southern  latitudes,  perhaps  share  the  saiiir  fate  ? 
At  this  instance  mav  be  called  into  memorv  the  touehin<'  \erses 
by  the  greatest  of  (Jeiinan  jHK'ts,  relating  ht»\v  the  chamois  is 
driven  by  the  relentless  hunter  to  the  utmost  pinnacle  of  its 
higldand-home,  and  then  the  A  1]>  spirit  of  the  legend  sallies  forth 
with  wrathful  voice,  "  Pause!  why  do  you  hurt  my  herdf  Space 
is  left  for  all  on  earth! 
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May  also  the  forests  be  pleaded  lor  here  in  this  assemUv  f 
It  should  be  a  fixed  |Man  in  national  economy  anywhere,  to 
maintain  masses  of  forest-vegetation  near  sources  of  rivers, 
and  to  establish  some  broad  arboreous  bordering  on  streams, 
where  it  does  not  extensively  exist,  as  much  calculated  to  reduce 
sweeping  water-volumes  by  soakage  and  mechanical  retention. 
For  this  purpose^    nut-trees,   eork-osks,   basket-wiUows  and 
other  trees,  prominently  utilitarian,  could  be  chosen.    To  what 
reflections  are  you  led,  when  a  recent  flood  of  the  Mississippi 
not  only  devastated  the  afljoining  land  in  its  course,  but  destroyed 
also,  thi*ough  protracted  sulnnersioii,  much  of  tho  existing  riparian 
wtxxls  ;  when  property  counting  by  millions  of  dolhii's  is  hist  to  a 
Califurnian  railway  company  thi*ough  one  single  fliMwl  directly 
traceable  to  destruction  of  forests  ;    wlieii  two-thirds  of  the 
inhabitants  of  the  jxipulous  Coimemaugh  Valley  perished  Ijy  tlie 
dam-iiisaster  ;  when  so  recently  and  so  teiTitically  quite  a  millinn 
of  j)eople  were  drowned  in  the  tliMxls  i>(  the  Yellow  River,  anfl 
another  million  of  inhabitants  died  from  starvation,  epidemics 
and  other  miseries  as  the  sequence  of  such  vast  calamity. 
Mmly  a  small  fraction  of  the  monetary  losses  involved  would 
have  suiBced  to  avert  all  this,  if  spent  in  well-regulated  forestry. 
The  cooling  of  temperature  in  forests  under  ordinary  circum- 
stances means  the  reduction  of  much  aqueous  vapour  to  liquid 
humidity,  and  further  the  local  re-precipitation  of  gaseous  moisture 
in  a(|ueoU8  density,  with  proportionate  lessening  of  evaporation. 
Rich  of    our  friends,  the  trees,''  is  a  factor,  however  small,  in 
this  calculation. 

If  reaUy  it  could  be  demonstrated,  that  forests  exercise  no 
influence  whatever  on  atmospheric  precipitation,  not  even 
through  electricity,— an  opinion  lately  »wlvance<l,  but  alM»ut 
the  con*ectness  (»f  wliich  many  do  yet  entertain  tlie  gravest 
doubt — ^then  still  remains  to  be  cnnsi(lere<l  whetlier  tliiougli 
forests  any  enuntry  can  ol)tain  the  fullest  benelit  from  such 
aerial  <iownp<»urs  as  do  oeeur.  In  Noi'th-western  America 
th»'  »  \ pressitiii  .seems  pro\ ci  bial,  '*  Rain  follows  the  jilough.'* 
The  principle  in  l>otli  cases  would  l)e  the  same.  Thoui^^h  moisture 
promotes  spontaneous  foi-est  ;^n-»)wth,  we  are  ftu  tunatel y  not  l>y 
its  absence  prevented,  e\t'n  in  almi>st  rainless  zones,  to  clothe 
bsre  tracts  of  country  with  an  arborescent  mantle  of  verdure. 
Should  some  one  in  opulenoe  desire  to  build  u])  for  himself  one 
of  the  most  lasting  of  monuments,  it  would  be  by  the  bequest  of 
an  isolated  primeval  forest^  ever  untouchable,  for  the  free  enjoy- 
ment of  the  orderly  portion  of  the  public.  .  The  annual arbor- 
day,"  let  us  trust,  will  become  universal  as  a  legitimate  holiday, 
which  win  be  looked  forward  to  with  delight,  particularly  by  the 
juveniles,  who,  with  a  life  of  hope  before  them,  can  await  lesuUs 
from  pleasurable  action  and  inteuigent  forethought.  Celebrations 
like  these  are  not  without  a  lesson  to  the  whole  community. 
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The  increment  to  the  wood-estate  of  Victoria  would  be  now 
already  200,000  trees  annaaUy,  if  some  slight  tending  followed 
the  impulse  of  planting ;  even  where  trees  naturally  abound, 
arlditions  can  be  made  by  choices  from  abrofid,  as  anyhow  forest 
culture  should  nowhfre  any  lonj^er  V)e  limitefl  to  maintenance 
and  increase  <»f  spei  ies  jK)s.sesise<l  by  the  rcj^Mun,  )>ut  should  in 
amplitication  l>e  cxtende<l  to  whatever  is  best  and  perhaps  avail- 
able as  superior  from  other  lands. 

Here,  where,  so  to  say,  we  live  under  eucalyptus-trees,  we  are 
apt  to  undervalue  their  hygienic  importance,  or  to  discard  them 
altogether.  Unfortunately  also  the  multitude^  notwithstanding 
many  efforts  made,  is  not  yet  sufficrantly  informed  on  sanitary 
measures ;  thus  a  large  proportion  of  .the  general  public  does  not 
even  yet  seem  to  recognise,  that  for  plantations,  such  as  were 
with  special  forethought  raised  since  the  last  thirty  years  around 
this  metropolis,  pines  were  purposely  chosen  on  account  of  the 
sjilubrious  effect  of  terebinthine  antiseptic  exhalations  from  these 
particular  trees — a  momentous  considerati(m,  where  hundreds  of 
th<>us;in<ls  of  inhabitants  have  already  cro\v<led  cl(»sely  tn<j;ether, 
and  where  zymotic  <liseases  arc  so  frequent  and  often  so  se\erely 
raging,  not  Uj  spciik  of  the  aisthetic  aspect  in  a  zone  of  evergreen 
vegetation,  where  main-masses  of  trees  with  deciduous  foliage  are 
out  of  harmony,  while  a  six  months'  spring  prevails  against  as 
much  winter-time  of  colder  regions;  yet»  for  all  that,  what 
thoughtful  people  have  regarded  as  the  v^^etative  pride  of  the 
envin)ns  of  Melbourne  may  be  in  rianger  of  being  sacrificed  to 
capricious  tastes  anfl  transient  fashions.  Interplantations  of 
palms,  bamboos,  and  other  contrasting  plants  were  long  since 
contemplatefl  under  the  shelter  of  the  pines,  to  relieve  any 
imaginary  or  real  monotony  pro<luced  by  large  masses  of  coni- 
ferous trees,  e\  en  where  they  were  miscellaneously  grouped.  Now 
to  another  t^ipic. 

If  merely  to  a  slifjht  extent  the  ti*easures  of  nature  have 
been  studie<l  anywhere,  with  what  enthusiasm  are  visited  then 
new  regions  in  appreciative  knowledge  or  detail  conversedness. 
The  chiM  even  on  its  school-walks,  the  recreation-seeking  pedea- 
trian,  the  travelling  touristy — after  some  previous  glimpses  into 
nature's  arcana — involuntarily  sees  more  for  rational  and  eleva- 
ting enjoyment  than  the  rest  of  the  people,  and  that  uncostly 
too,  and  perhaps  even  with  substantial  profits 

In  whatever  direction  our  glances  are  cast  on  organic  nature, 
we  perceive  marvels  of  design  from  the  mouse-sized  monkey  to 
elephantine  «xiants,  living  or  extinct  ;  from  the  snialh^st  hum- 
nn"ng  bird,  half-a-<lozen  of  them  hardly  weighing  as  much  as  an 
onlinary  letter,  to  the  now  byegone  Moa  of  giraH'e-tallness ;  from 
the  towering  huge  Athrotaxis  (or  Hequoia)  cypress-pine  of 
California  to  mosses  of  almost  invisible  minuteness, — all  perfect 
in  oi^anisation  for  their  own  special  purposes.   But  endless  other 
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oonsidenitious  press  on  the  trained  obsen'er,  only  one  to  1>e 
touched  on  here.  Can  the  time  approximately  be  determined 
when  the  Diptrinlon  stamped  in  gigantic  paces  our  plains,  and 
when  the  Thylacoleon  roared  in  pursuit  of  other  marsupials,  no^ 

extenninatecl  ? 

One  of  the  most  remarkable  ot  ohject.s  within  the  wh(»le  range 
of  biology  Ls  that  of  Syiiil)in.sis,  the  unexpectedly  wide  extent  of 
which  through  the  empire  of  plants  having  lately  been  demoii- 
strate<l  by  Professtir  Beccari — the  hos|>es  not  J)1<)n  ing  detrimental 
or  often  nut  even  injurious  td  the  ho.st.  Prot"e."<>M)r  Fiank  very 
recently  discovered  that  fungus-growth  of  quite  [peculiar  kind  at 
the  extreme  ends  of  the  root  fibres  in  oaks,  beeches  and  trees. 
allie<i  to  them,  mediiites  the  nutrition  of  tliem  as  a  necessity. 
Could  all  this  be  merely  casual  ?  The  Azolla,  nouiishing  a  micro- 
scopic alge,  is  an  example  near  to  us,  just  as  in  other  but  similar 
respects  the  native  evergreen  beech. 

At  the  very  time,  when  I  left  Europe,  forty-two  years  ago.  Count 
Suminski  discovered,  to  the  surprise  of  many  of  us,  the  antherid- 
ens  and  arch^gonous  organs  on  the  minute  prothaUus  of  ferns ;. 
but  whether  and  how  genetic  relation  exists  between  the  primordtol 
and  the  subsequently-developed  sporangious  organs  on  fern-fronds 
has  never  yet  been  traced  or  explained  ;  and  this  is  all  the  more 
mysterious  as  regards  fern-trees,  such  as  abound  here,  when  years 
intervene  between  the  production  of  the  prothallus  ami  that  of 
the  spore-bearing  c^uselets.  See  further  the  vast  significance  of 
what,  at  first  thought,  may  apjH*ar  a  mere  trifling  matter. 

A  small  tiy  {^Lesiophones  iceryae)  was  not  Inng  ago  noticed  jus 
antagonistic  to  the  coccid-insei-t  Icerya  purchasi^  by  the  very 
observant  Mr.  Fniser  Crawford,  of  Adelaide,  thougli  a  closely 
aUietl  Hy,  Lastophonus  monophUbi^  infests  mainly,  it'  nut  pxclu^l\  ^!\  , 
another  coccid,  the  MonophUbus  craivfordi^  as  sho\N  n  by  ^Ir.  1'. 
A.  A.  Skuse,  so  that  even  in  introducing  the  particular  Diptei*e 
neeiled  for  subduing  the  Icerya  very  dLscriminative  entomo- 
must  be  brought  to  bear  for  coping  with  an  evil  of  quite 
dreadful  dimensions  in  Califonuan  orchardB,  not  to  speak  of  what, 
with  the  less  powerful  Cocdnellides  can  be  done.  Thus  the 
Agricultural  Department  of  Washington  found  it  necessary  to 
send  a  professional  entomologist  purposely  to  Australia,  in  order 
Uiat  the  Lestophones  be  established  also  on  the  other  side  of  the 
Fkdfic  Ocean,  to  restore  thus  far  ''the  balance  of  nature;"  just  as. 
in  another  remarkable  instance  the  vines  of  the  United  States  are 
largely  reared  in  Europe  and  elsewhere  now  for  their  immunity 
to  the  Phylloxera  vastatrixj  which  from  America  invaded  other 
countries.  Perhaps  this  parasite  could  likewise  be  subdued  by 
other  insects,  such  as  would  not  attack  the  vines.  If  so,  a  question 
would  be  solved  involving  almost  the  whole  interest  of  rural 
prosperity  in  many  wide  regions.  So  then  a  new  special  field  is 
ijpenwi  anywhere  for  entomologic  observations,  with  a  prospect  • 
held  out  of  high  substantial  reward. 
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The  (lescril^Ofl  species  of  living  Jininials,  acconling  to  h  very 
recent  calculation  by  Drs.  Kniuss  and  Ljiniprecht,  lar^^ely  from 
the  \vr)rks  of  T/'unis  and  Hi*onn,  reach  in  numl^er  one  (juarter  of  a 
million!  Of  these  are  Mammals  2,300,  Birds  11,200,  Fishes 
.9,000,  MoUusces  2,300,  Insects  167,000  (with  80,000  Beetles). 
But  even  in  Utest  days  these  numbers  became  oonsiderabljr  aug- 
mented, thus  that  of  the  Micro-Lepidoptera  from  this  part  of  the 
world  by  the  strenuous  researches  of  Meyrick. 

The  admissible  species  of  deBcril3e<l  living  plants  number  not 
less  than  200,000  now,  as  about  120,000  vasculares,  taken  in  a 
conservative  sense^  have  been  fairly  well  defined,  and  as  Prof. 
8aecanlo  has  given  in  his  large  recent  work  alone  27,000  <Iiai(noses 
of  fungaceous  plants,  so  that  the  total  number  of  supposed  s|>ecies 
already  to  be  dealt  with  in  <lesei-iptive  Hiology  cannot  fall  very 
much  short  of  half  a  million  species.  ^Mitten  enumerated  ami 
diagnosticise<l,  twenty  years  ago,  already  1 7-^)0  sorts  of  genuine 
mosses  fur  South- America ;  the  zealous  and  accomplished  two 
Yice-Fresldents  off  the  Biologic  Section  have,  in  spare  hours, 
after  their  professional  engagements,  recorded  respectively  400 
species  of  seaweeds  from  the  littoral  r^ons  off  and  near  Port 
Phillip,  and  600  species  of  Polysoa  from  the  extratropic  shores 
of  Australia,  the  polyzoic  fauna  mei  ely  of  our  great  Bay  here 
Ijeing  richer  than  either  that  of  the  British  shores  or  that  of  the 
Mediterranean  Sea.  Over  1000  species  of  Australian  lishes  are 
ctmtained  in  the  Census,  which  we  owe  to  the  Hon.  Sir  William 
McLcay,  whom,  to  mn  l  O'jret,  illness  obliged  to  relinquish  in  the 
MelbouT  Hf  meeting  the  position,  a.ssigne<l  to  him  as  a  veteran  of 
.scientitic  prominence.  Mr.  Masters's  Catah)gue  of  Australian 
Beetles,  largely  from  collections  of  the  distinguished  naturalist 
just  named,  and  commenced  by  his  renowned  uncle,  comprises 
7200  species;  but  since  that  was  published  considerable  aug- 
mentations have  taken  place.  Indeed,  thousands  and  thousands 
of  kinds  of  insects,  particularly  others  than  coleoptera,  are 
fluttering  and  buzzing  as  yet  unrecognised,  unclassified  and 
undescribed  in  Australian  air,  entomologists  throughout  Europe 
and  many  elsewhere  envying  those  here  for  the  yet  easy  chances 
of  obtaining  novelties. 

Let  as  an  instance  of  rarity  of  species  be  adduced  the  redis- 
covery of  Afna?!i,ia  mauimiUaris  through  some  action  of  my  own 
within  the  last  ffw  nmntlis  on  the  very  isolatetl  Abrolhos-rocks, 
opj:H»site  Champion  Bay,  perhaps  the  only  place  of  its  existence, 
from  whence  a  solitary  specimen  of  this  oceanic  alge,  as  one  most 
exquisite  for  delicate  beauty,  structural  tenderness  and  lovely 
coloration,  was  brought  by  Pieron  during  Baudin's  expedition  A 
1802,  and  described  in  1809  by  the  Caen  Professor  Lamoruoux, 
thus  tantalising  phycologists  all  the  while. 

Irrespective  of  the  seven  descriptive  volumes,  mainly  by  the 
incoxbparable  Bentham,  on  the  universal  vegetation  of  Australia, 
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special  works  on  the  flora  of  moet  of  the  Aiistraliaii  Colonies 
are  now  provided,  one  for  Qneensland  having  been  published  by 
Mr.  Bailey  some  time  ago,  and  one  for  South  Australia  having 
been  just  issued  by  Professor  Tate^  who  also  brought  geologic 
and  loologic  considerations  to  bear  on  the  vegetation  there. 
Mr.  C.  Moore  has  furnished  the  manuscript  for  the  Flora  of  New 
South  Wales,  with  a  prospect  of  early  prmnulgrttion  in  a  special 
volume.  Sir  Jas.  Hooker's  Floras  of  New  Zealand  and  of 
Tasmania,  quite  gems,  emanated  almidy  many  yearn  ago  as 
one  of  the  results  of  Sir  James  Ross's  antarctic  expedition. 

Though  limiting  these  remarks  to  achievements  ni  later  times, 
I  do  not  wish  to  pass  the  name  of  Robert  Brown,  l>ecause  not 
only  did  he  lay  most  extensively  and  tirnily  the  })a8is  for  the 
system  of  Australian  vegetfition,  but  it  was  he  also,  who  took  uj» 
again  morphology'  for  plants,  after  the  l<»n^  interv;il  since  the 
origination  of  that  branch  science  by  Woitij  just  when  it  was 
resumed  for  .animals  bv  l)«K'lliii'(er.* 

Thmugh  gradually  increasing  facilities  for  multiplitation  in 
iconography  now,  so  far  as  plants  are  concerne<l,  aljout  one-Hfth 
of  the  known  species  have  become  depicture<l.  Of  illustrated 
monographies  in  \egetable  natural  history  the  most  urgently 
required  is  one  on  Qiaraoeae^  an  opus,  wmch  would  be  of  local 
interest  in  every  part  of  the  world,  and  particularly  here,  where 
this  gi-oup  of  waterweeds  abounds. 

In  one  particular  respect  splendid  chances  for  facilitation  or 
acceleration  of  science-work  are  not  rarely  lost  at  opportune 
moments,  namely,  to  acquire  extensive  authentic  collections,  the 
accamubition  of  which  may  have  involved  the  sacrifices  of  recre- 
stive  ordinary  pleasures  through  a  whole  life,  the  disbursement  of 
H  private  fortune  and  the  main-absorption  of  a  brilliant  mind  in 
tixed  research,  whereby  treasures  may  have  been  got  together  for 
material  valuati«»n  simply  unpriceable.  Nowhere  applies  this 
more  than  in  young  colonies,  where  no  opportunity  should  Ix* 
iiii^sftd,  whenever  such  may  suddenly  arise  at  l«>ng  intervals,  to 
<uiiij.]cte  llie  w<»rking  material  from  abroad  by  what  may  V)e 
otherwise  utterly  uno))tainal>le.  The  securing  of  the  Linnean 
collections,  by  the  foifithought  of  a  British  servant  to  his  country, 
is  an  instance  in  point. 

The  gif te<l  Secretary  of  the  subsection  for  Music  in  our  gather- 


*  A  pMsage  from  tbe  Aililret:^  is  hore  omitt«il,  iii  whiob  tUe  names  were  given  o< 
«:tc]itiM«,prom{nc'ut  in  Austratia  during  recent  {leriodi  and  moilly  «ellt«  In  HMnteh ; 
iMltt  pmtd  iamtiilito  within  th«  imolnetoof  n  ftntnl  dltoouii^ bowum  pmltliNW 
tfieiMineBt,  to  iilladt  to  erery  on^  who  had  attained  oelebritj  In  Antraltan  •oientlflc 

fife,  A  hopo  5e  putrrtp.iiioil,  thiit  at  future  nifetinga  of  the  Association  full  justice  will  be 
done  within  the  fi^ciaj  dectionts  to  the  merits  nf  viirious  and  resjK'Ctive  individual 
ii:*MTerers,  who  constitute  now  already  quite  a  mnltitu>le  of  gcientific  wortliit-*  ul-  )  In 
thisiMit  o(  Um  world.  Two  deriationa  fraan  thia  oonne  will  be  coantananoed  bj  all  with 
dae  bOBiag*— to  note  eapeelally  th«  tnperb  Deoadea.  largely  also  patoontolofie,  laraed 
during  thr  lft«t  30  years  by  t);>>  vetenn  Pr  iff"=-'or  of  the  Mcllfonrii'^  T*tiivcr«ity— nnd  to 
Intow  adequate  recognition  on  tbe  briiliont  man oer  lu  which  the  Urst  TrcMdent  ut  the 
Anftntbn  Aiaodntton  maintalna  the  fame  of  oor  eldeat  Obaerratory. 
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ing  is  among  those  who  endea\ oi  ed  to  rouse*  ;i  spirit  for  l>eautifving 
our  landscapes  as  well  as  oui-  inmiediate  surroundings.  Biologists, 
particularly,  could  add  to  tiie  charms  of  \  ^i  nal  vegetation  any  whei-e 
by  transferring  for  naturalisation  from  land  to  land,  at  all  events, 
the  minutest  o£  tiowei-s,  always  innocent,  such  as  here  the  neatest 
OandolleBs ;  the  snatching  up  and  £orvraidiiig  of  »  few  grains  of 
aeeds,  and  their  being  mei  ely  scattered  on  adequate  soil  insimibu* 
dimatic  regions,  would  suffice.  Peculiarity  in  the  constitution  of 
the  fruit  enabled  the  Cocos-palm  to  transmigrate  on  its  own  accord 
from  its  home  in  the  Western  Hemisphere  to  the  shores  of  the 
Eastern ;  it  requires  other  means  for  the  French-bean  and  the 
gourds  to  reach  the  East  ;  for  the  last  300  years  they  were 
consumed  as  a  frequent  t^ible-food  of  supposed  eastern  origin  ; 
but  n<»w  only  has  it  )>een  shown,  by  archaeologic  i*esearelies  int«* 
the  Tncas-times,  that  they  belong  as  indigenous  to  the  western 
world  exclusively.  This  exeniplities  h<tw  objects  of  almost  daily 
concerns  can  still  atibrd  means  for  original  inquiry  for  almost 
indefinite  periods.  The  munificence  of  the  learned  President  of 
the  section  lor  Literature  and  Fine  Arts  has  fostered  also  this 
system  of  translocation,  as  shown  last  year  by  additional  very 
copious  distribution  of  salmon-ova  through  Tasmanian  streams. 

Cassino  for  1888  recorded  13»500  scientists  as  holding  recog- 
nised positions  in  various  countries  ;  but  the  respective  numbers 
given  seem  adequate  only  for  North  America — ^thus  far,  nearly 
5,000  names  l)eing  given.  This,  however,  shows  the  extm- 
ordinary  vividity  displayefl  there  for  original  inventive  work, 
and  that  very  much  of  a  practical  kind. 

Young  Australia  has  placed  hitherto  already  through  its 
science-societies  about  130  volumes  into  the  libraries  of  the 
world,  and  that  mostly  during  the  latter  half  of  the  century  ; 
a  freshness  pervades  these  literary  efforts,  commensurate  with  the 
ampler  originality  of  sources  in  new  countries.  An  enlightened 
journalistic  press  accords  here  no  less  than  elsewhere  its  generous 
support  to  sdence.  For  the  world  as  a  whole  mental  faculty  is 
displayed,  never  without  a  scientific  touch,  in  hundreds  of 
thousands  of  journals,  in  uncountable  periodicals,  and  in  an 
endless  number  of  spacious  volumes.  How  is  a  view  to  )>e 
maintained  over  this  e^•cr-increasing  AwkI  of  literature,  if  even 
for  each  of  us  in  one  or  few  directions  only  ?  At  all  events,  in 
greater  works  /i  resume  of  their  salient  contents  should  never  l)e 
wanting,  some  summing  up  of  the  main-substance,  some  abridged 
reference  U}  novel  elucidations.  The  idea  of  constructing  an 
universal  linguistic  meilium  of  communication,  at  first  promul- 
gated by  Leibnits  in  1666,  has  occupied  the  minds  of  many  of  the 
feumed  ever  since.  Like  numerical  figures,  chenucal  rormnlas 
and  musical  notes,  such  a  language  is  to  be  readable  by  each 
nation  in  its  own  words,  and  the  name  Easigraphy  has  been 
chosen  for  it.   Yolapilk  affords  steps  towards  accomplishing  this^ 
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but  «U>e.s  not  .sf»lve  the  jhoIjUmh.  Cm  tlie  principle  of  steiio^rapli y 
be  ilniNvn  into  use  for  tliis  purjM)>e  I  ChLssic  huigua^^os,  grandly 
developed  moi*e  tlian  2,000  )e;u*s  ago,  continue  to  give  an 
antique  tinimess  to  international  writing  ;  but,  after  all,  England 
has  >aven  its  language  to  already  one-focurth  of  the  world,  a 
Unguage  of  powerful  oonciaeness  and  flexible  ezpressibility, 
doabtleas  destined  to  become  still  more  and  more  predominating 
in  the  course  of  time. 

There  is  one  publication  which  concerns  Australia  much,  but 
is  in  its  value  here  too  scantily  recognise<l — that  of  the  Royal 
Colonial  Institute,  a  union  much  bwught  about  by  the  thoughtful 
activity  of  H.K.H.  the  Prince  of  Wales,  and  largely  tending, 
tlii«»uich  essays  and  tliscussions  of  leading  c\»lonists,  to  unite  the 
interests  of  the  Britisii  C»»lonies  witii  those  of  the  great  home- 
country  for  more  solidifying  the  Empire. 

Chronologic  wTitings  exist  for  political  but  not  for  scientitic 
events;  a  volume  of  the  History  of  the  British  Association 
would  almost  be  equivalent  to  a  connected  record  of  discoveries 
effected  since  its  foundings  as  foreign  achievements  were  never 
lost  sight  of.  A  history  el  all  universities  from  original  local 
archives  would  cany  authentic  and  comprehensis  e  records  of  all 
sciences  also  into  medieval  remoteness^  and  yet  could  be  held  within 
trenchant  briefness — local  extra-academic  working  not  likely 
being  passe<l  at  the  respective  seats  of  universal  knowledge.  By 
the  coHiperation  of  specialists  the  prominent  points  of  still  earliei- 
discoveries  might  be  readily  adduced  quite  into  the  dawu  of 
civili>,iti«tn. 

A  new  principle  fur  facilitating  scientific  pursuits  deserves  to 
be  alludeil  to  at  this  occfision  on  account  of  its  wide  applicability, 
namely:  to  afford  special  convenience  for  original  research  in 
distant  countries,  as  thereby  additional  inducements  are  offered 
for  particular  studies  far  abroad.  A  commenconent  thus  far  was 
made  by  the  establishment  of  the  biologic  station  at  Naples. 
But  to  the  Dutch  belongs  the  credit  of  adopting  ampler  measures 
in  this  direction,  so  far  i\s  to  fit  up  local  working  rooms,  and  as  to 
lessen  the  expenditui'e  for  a  lengthened  stay  of  naturaUsts  in 
Java,  one  of  the  most  attractive  places,  as  you  are  awai-e,  for 
wlifM'ver  wislies  to  study  nature  in  its  tropical  grandeur.  Several 
leading  scientists  have  availed  themselves  ahcady  of  this  induce- 
ment ;  and  Ceylon — still  nearer  to  Europe— ;is  to  Ik*  with 
suliicient  advantage  within  reach  during  the  long  annual  profes- 
siaual  vacatioiLs,  is  now  also  resorted  to.  if  Australi^i  could 
fiiUow  this  example,  we  would  see  of  tener  on  our  shores  illustrious 
strangers,  who  might  wish  to  spend  a  scientific  furlough  rather 
smong  widely  different  scenes  in  nature,  and  to  roam  among 
s  vast  number  of  new  objects,  than  to  travel  within  much  traversed 
sodsdentitically  more  exhausted  areas  ;  and  they  might  perhaps 
oome  accredited  also  as  delegates  to  the  Australian  Asisociation — 
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should  we  not  prefer  to  invite  purposely  year  after  year  repre- 
sentatives from  the  older  seats  of  learning  to  gatherings  here, 
AS  suggested  at  the  last  Medical  Congress.  What  a  rich  store  of 
recent  professional  experiences  would  be  shed  out  before  us,  and 
how  would  we,  while  offerinj^  Australian  hospitalities,  endeavour 
t<»  reciprocate  from  what  t-ouM  l>p  obtained  from  h»M*e  as  scicntifi- 
v.iWy  iiovol.  But  this  piiiu-iple  has  still  anothei-  hfmiiiLr.  T»i 
.Ia\a,  for  instance,  puhuonary  eotisuni])tioii  se»Miis  ne\r!-  t<i  hfcniiu* 
< iHvelojH^l.  More  than  that,  a  fortni^^'ht  s  steamer-\ oyaLff-  t  an 
lu  in^jf,  at  ;i  moderate  cost,  the  ]>hthisic  invali<l  from  En«j;l;iiid  t«» 
Centml  America,  for  reaching,  not  too  far  inland,  any  chosen 
elevations  vrith  light  and  pure  air  of  easy  respiration.  The 
m<iuntain-r^ons  <S  extra  and  intra-tropical  Australia,  as  well  as 
some  of  the  elevated  inland  downs,  come  likewise  within  this 
hygienic  scope,  especially  for  sufferers  from  a  home  sufficiently  near. 

Turning  to  geography,  let  here  the  question  l>e  asked,  as  con- 
cerning us  most,  how  can  Australian  explomtion  l>e  advanced  7 
Talent,  enthusiasm  and  exj>erience  are  available  at  any  moment 
for  the  purpw^.  Our  tii-st  histoi'ie  century  has  passed  ;  will  the 
fhrnnologic  seculum  also  close,  ere  the  blanks  on  th«»  maj>s  are 
tilled  up?  Tf  so,  it  wouM  l)e  almost  a  reproach  ;  and  may  I  be 
allowt^l  to  rejieat  what,  in  a  ;^co;^'raphic  addicts,  was  .said  some 
tew  months  ai^o  :  *'  The  main  work  of  Australian  land-exploration 
<levolved  on  nine  travellei*s  only  ;  now  space  seems  only  left  f»»r 
one  more  great  explorer,  to  rank  with  the  nine.  Who  will  be  the 
tenth  to  carry  off  this  last  of  honors,  or  will  it  be  divided  among 
several  less  ambitious  competitors  f  Well  may  the  eagerness  be 
understood,  to  set  the  life  on  winning  such  a  prize  ! 

What  a  contrast,  when  we  reflect  that  Pytheas  miched  the 
Shetland  Islamls,  his  "Tluilc,  "  at  the  time  of  Alexander  the 
(ireat ;  and  yet,  that  it  should  require  more  than  two  thousand 
yejii^s  l)efore  Socotra  V>eeame  cai-efully  exphired,  and  thereby  also 
its  unique  floral  treasuivs  and  othci-  natural  riches  disclosed,  this 
having  only  l>een  accomj)lisltf'(l  through  action  of  the  British 
Association  l)y  Prot'essor  llailey  Balfour  within  the  last  few 
years,  though  courses  of  navigation  were  close  t<*  tliat  island 
since  grey  antiquity,  its  endemic  aloe-plant  having  been  famed 
already  to  the  trading  Phoenicians,  but  remaining  through  all 
that  time  for  science  purposes  utterly  unknown. 

Manifold  attempts  have  been  made,  to  map  out  the  leading 
features  of  the  vegetation  of  various  countries  on  series  of  charts, 
and  to  treat  the  stiitionai-y  fauna  similarly  ;  if  this  was  done 
from  ade«iunte  material  for  every  great  region  by  united  etlbrts 
of  those,  h)cally  best  initiate<l,  then  might  lie  constructe<l  com- 
paratively complete  7.<m-  and  phyto-geographic  atlases  ff»r  the 
whole  globe,  and  these  wouM  unfold  at  a  glance  the  pi'ominent 
types  in  a  more  impressive  and  instructive  manner  than  any 
other.     Co-operation  is  needed,  to  ticcompiish  this,  and  move 
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partinil.n  1y  so  ill  Australia.  Our  biologists  might  devise  some 
feasible  plan,  to  advance  this  subject  from  year  to  year  at  the 

Association's  meeting. 

Capt.  EngelhHiflt  Jiirgensen  s  singubir  enterprise,  now  under 
progress,  to  snW  in  a  lifelxmt  Hn>un<i  the  world,  arose  from  ideas 
encourage<l  and  maturwl  in  this  inetro{)olis.  The  Ixmt  is  <leeked, 
di\  ide<l  into  water-tiglit  fompjirtincnts,  unsinkable,  rea«lily  port- 
able, never  permanently  upset,  easily  set  going  in  accident,  and 
cai'i-ies  diinking  water  as  ballast ;  it  has  stood  a  furious  sea  near 
tlie  Bay  of  Biscay.  We  may  thus  expect  the  venturesome 
mariner  with  his  companion,  to  arrive  in  due  time,  wherebv  a 
4leed  will  be  accompli&ed  as  daring  and  unique,  as  that  of  his 
famous  countryman^  who  lately  crossed  the  south  of  Greenland. 

Dr.  Nansen  is  seemingly  to  receive  muniiicent  support  from  a 
compatriot  for  an  effort.  U)  a])proach  by  land  the  North  Pole 
from  Greenland  ;  this  will  likely  pmve  the  siifest  route,  notwith- 
stJinding  immense  hindi*anees,  l)ecause  on  tliat  line  will  at  all 
events  he  mostly  n  tiinj  tooting,  an<l  jierhaps  some  game.  Tf  tlic 
l>est  is  made  of  a  full  arctic  summer  with  sailing  sleighs,  it 
would  l)e  shown,  to  some  extent  at  least,  wlietlier  Gr<'enland 
extends  in  terrestrial  continuity  still  much  further  than  83*^  X., 
while  chances  likely  would  accrue  of  wide  views  onward  from 
any  high  elevation.  As  one  likely  result^  the  northern  limits 
of  Greenland  would  at  least  be  determined.  At  all  events,  it 
has  now  been  shown,  that  arctic  altitudes  up  to  10,000  feet  are 
traversable. 

Instances  are  too  rare^  considering  the  enormous  private 
wealth  accumulated  in  innumerable  cases,  of  calling  e.\})l<>]-(>rs 
into  the  Held,  such  as  in  our  days  brought  Agassiz  to  the 
Amazon-river,  Staidey,  "the  bravest  of  the  brave"  am«mg 
gettgraphei-s,  to  Centnil  Africa,  JSoitlenskiold  along  the  whole 
cwast  of  North  Asia. 

Hut  Australia  is  not  without  its  Maecenates!  Of  this  vou  will 
be  i-emintletl  in  the  Wilson-Hall,  in  the  Clarke  and  Wyselaikie 
Institutions,  connected  with  the  Melbourne  University,  while  in 
the  eldest  city  of  Australia  the  main  seat  of  science  was  endowed 
by  Cfaallis's  princely  munificence,  and  the  Linnean  Society  is 
snatained  largely  in  a  permanent  home  by  the  foremost  of 
Austnilian  zoologists.  In  the  Dietropolis,  west  of  us,  the 
University  owes  some  of  its  principal  lainiiications  to  the 
Hughes  and  Elder  Ijestowals.  Ormond  College  and  that  of  the 
Artisans  here  tell  their  own  tale,  whereas  a  statue  at  the  largest 
librjiry  in  the  Southern  Hemisphere  commemorates  what  well 
<iirecte<l  energy  and  untiring  perseverance  can  in<lividually  bring 
abtjut.  But  let  us  think  also  of  the  liberal  suppfjrt,  accorded  by 
successive  enlightened  Ministiies  and  Parliaments,  to  early  and 
continued  studies,  without  wliich  high-mindeilness  many  researches 
here  could  not  have  reached  their  present  estent. 
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Turning  to  antarctics  so  far  as  mere  temperatare  is  concerned, 
that  to  be  encountered  on  the  southernmost  tableland  of  ioe,  would 

probibly  not  l)e  lower  thjiii  tha]b  endured  Nanaenat  elevation* 
very  lofty  in  Greenland,  and  the  ascent  of  th^  ice^sliffs  nenr  IVLjunt 
Erebus,  from  convenient  points  of  sloping  shores,  would  likely  also 
not  V)e  more  perilous,  than  the  sc;ilin«^M)f  some  ice-ci-ests  of  the  Cau- 
casus by  members  of  tlip  Alpine  Club  last  year.  The  pnyeet  <»f 
renewe«l  south-polar  expln!ati<»n  has  been  discussed  in  all  its 
bearings  by  the  Antarctic  Ct>mmittee  of  the  British  Assnciatimi, 
as  well  as  here.  We  are  not  even  vet  aware,  to  what  circuni- 
stances  the  existence  of  the  only  deep  gulf  towards  the  South 
Pole  is  traceable,  whether  to  volcanic  influences,  or  to  terrestrial 
configuration,  or  to  what  other  causes.  Can  the  increasing 
pressure,  exercised  by  the  constantly  enlarging  height  of  the 
contiguous  immense  southern  ice-masses,  induce  perhaps  volcanic 
disturbances  throu^  the  enormous  weight?  The  breaking 
aw^ay  of  the  crust  or  melting  away  from  beneath,  where  not  on 
firm  land,  seems  quite  out  of  proportitm  to  the  ever  augmenting 
ponderousness.  resulting  from  all  a(|iieous  j^recipitations  ever 
there  at  once  freezing,  even  at  sunnuer-time.  What  the  effect  of 
mere  'nvu  ilation  mav  tinallv  be  on  tliis  land  of  ice  without  anv 
relicvini;  open  interjacent  water-channels,  concerns  us  even  at 
such  distance  here  as  physicists  ami  alstj  as  mere  inhabitants 
yery  much  indee<l ;  and  it  is  worthy  of  full  discussions  in  our 
meetings  for  years  to  come,  particularly  if  data  could  be  obtained 
as  to  the  ratio  of  increase  of  the  ice.  The  extensive  and  so 
patriotic  Australian  Natives'  Association  likewise  advocates  re- 
newed Antaixtic  disquisition;  and  surely  these  eflforts  will  tend, 
to  maintain  also  the  glorious  maritime  suprem.icy  of  the  British 
Nation,  displayed  formerly  in  the  most  distant  of  southern  waters 
as  much  as  elsewhere. 

Now  as  to  our  own  Alps.  The  ciivumspectness  and  energy  of 
the  Council,  aided  by  public  and  J)ri^ate  li})Pi-ality,  has  provided 
enjoyments,  some  with  us  not  previ<msly  realised.  Among  these 
is  a  tour  to  our  liighland>.  To  most  Australians  and  many  of 
the  Europeans  here  a  \isiL  to  our  Alps,  through  the  steam- 
locomotive  more  and  more  coming  within  ready  and  easy  i*each, 
will  have  the  charms  of  novelty.  Particularly  in  early  or  in  late 
hours  you  will  likely  behold  a  kind  of  airy  ocean,  surrounding 
with  gigantic  waves,  phantastic  isles,  formed  by  highland  pinnacles 
visible  above  the  sea  of  rapours,  the  sun's  rays  illuminating  the 
calm  or  drifting  clouds,  resplendent  in  colorations  of  ever-changing 
and  indescribable  magnificence.  You  will  there  be  in  the  purest 
of  air  of  lightly  rcspirable  buoyancy.  Whilst  summer-he;it 
parched  already  the  lowlan<ls,  you  will  have  vernal  flower-fields 
of  unique  ever  refreshed  beauty,  to  wander  ovei- ;  close  to  this 
may  lie  never-melting  snow.  In  this,  what  I  would  call  the 
Australian  Switzerland,  piisture-  and  orchard-plots  will  soon  1j© 
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the  homes  of  many  new  highlanders.  You  will  be  impressed 
with  the  solemnity  and  almost  awe  of  stillness  away  from  the 
haunts  of  man,  feelings  of  human  insigmficanoe  arising  within 
scenes  of  nature  so  incompambly  grand ;  Uiere  man  is  drawing 
nearer  in  his  thoughts  to  the  Divine  Power  ruling  all. 

Science  nowhere  can  stand  still  !    Linguistic  science  is  not 
foreign  to  this  Association.  Thus,  then,  time-hallowed  expressions, 
though  some  of  tliem  may  have  come  as  a  glossarian  iiiheritage 
•*v'en  fnun  Pytha;;orejin  antiquity,  ami  may  liave  contituied  of 
'laily  fmiuency,  will  liavc  to  give  way  to  wor<liiii,'s  in  const »iianoe 
with  pn»gressive  <lisoo\ »M-ies.     Orgaimgrapliy,  even  in  instances  of 
w«»nls,  to  wliich  has  l)een  i  lunij  with  l«'na<-ity  >ince  tlie  Plinian 
age,  will  have  yet  to  untlerg«»  some  changes  f«a'  the  s;ike  of  greater 
accuracy  in  definiteness  and  more  clearness  in  etymology.  Oom- 
matation  in  more  than  one  of  current  languages  could  be  brought 
I  letter  into  accord  with  oscillations  of  thought.   The  hyphen 
might  for  fuller  perspicuity  be  more  drawn  into  use,  and  particu- 
lany  so  in  organic  chemistry,  which  furnishes,  even  at  the  latest  of 
dates,  woitIs  so  unwieldy  in  reading,  and  so  unpronounceable  in 
length,  for  its  complexKXUnpositions,  that  one  single  word  may  be 
ci»mpose<1  in  unbroken  array  of  as  many  as  foi-ty  Hve  letters,  not 
unlike  the  extensiveiiessof  construction  in  snnie  Oriental  lani^uaixes ; 
wliile  cnnirarily,  ahhreviations  to  such  an  extent  as  '*Sal<»r"  for 
the  new  therapeutic  chemical,    **  Salicylate  of  Phenol,  '  ajipear 
«'<|ually  deprecable.    Speaking  of  ancient  languages,  it  might 
piu>&iugly  hei*e  be  note<l,  from  researches  «>f  Professor  Sayce,  of 
Oxford  in  most  recent  d;iys,  that  a  brisk  literary  intercourse 
existed  in  cuneate  lettering  between  all  the  countries  from  the 
Nile  to  the  Euphrates  during  the  fifteenth  century  before  the 
Christian  era.    This  was  shown  by  unearthing  the  ruins  of  the 
residence-town  of  Amenophis  the  Fourth.  Contrast  with  this  the 
still  existing  stone-age  of  the  Australian  Nomades  1    \\'e  here 
cannot  hope,  to  a«l<l  much  to  what  has  been  gathere<l  already  of 
the  languages  of  the  Australian  ahoric^ines  for  some  further 
in.>ight    into    the   onwuifl-march  of  the  human  races  an<l  the 
history  of  their  progress  ;  but  such  chances,  as  may  still  exist, 
sh«»ul(l  not  be  lost  f<n-  constructing  further  vocal »ularies,  ere  the 
remnants  of  the  hist  tril>es  arc  jwissing  away,  or  al>andon  their 
pristine  languages,  or  forget  their  lore ;  what  ciin  still  be  secured 
will  he  all  the  more  valuable^  because  it  will — at  best — ^be  so  scanty. 
Studies  of  this  kind  will  become  more  significant,  since  a  Vic- 
torian divine,  as  a  missionary  in  the  New  Hebrides,  traces 
the  language  there  partly  to  Semitic  origin.    Indeed,  linguistic 
research  assumes  also  here  now  such  magnitude,  that  it  might  be 
recommendable  to  constitute  hereafter  a  divisiim  for  "  science  of 
languages"  in  the  section  for  literature  within  this  AssfK-iation. 
The  moment  seems  an  apt  one,  to  pay  some  homaije  at  this  spot 
also  to  the  l)earers  of  the  gospel,  who,  in  their  inosientatious  yet 
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seveie  aii<l  perilous  task,  have  t<»  a  vast  extent  f^achered,  ti\(-»l 
and  systeniatised  tlie  languages  f)f  savage  tnl>es,  (louhtU->s 
primanly  in  duties  of  holy  call,  but  thereby  collatenilly  artordiiiij 
means  for  comparative  linguistic  studies  and  the  philologio 
subjects  connected  therewith.  Indeed,  the  Bible  is  now  trans- 
lated into  more  than  300  languages  or  their  diversified  dialecttt. 
What  an  incalculable  treasure  is  stored  up  by  these  biblic 
translations  also  in  wordly  aspects  I  Coula  the  Association 
possibly  do  some  further  good  in  insisting,  that  by  the  force 
of  logic,  should  be  suppressed  any  defectiveness  of  thought  in 
much  of  commonplace  conversational  and  perhaps  alsf>  literary 
phniseology,  ever  witlnmt  reflection  reitenited.  Some  appella- 
tions, vernacular  or  otherwise,  are  also  here  and  there  o{>en  to 
improvement  yet  ;  thus,  to  quote  cmly  on(»  familial-  instance, 
**Gumtrees,"  pnifessionaliy  .sjteaking,  would  a])ply  here  t<»  tlm 
Wattle-Acaciius,  not  to  the  Eucalypts.  For  the  advantage  of 
conversing  in  several  languages,  and  simultaneously  to  have 
disclosed  the  treasures  of  literature  in  originality,  to  learn 
two,  three  or  even  four,  is  at  early  childhood  hardly  more 
difficult  than  one,  if  facilities  in  family-life  can  be  offered  to  the 
youthful  retentive  mind.  Even  to  orphan-childi^n,  provided  for 
by  the  State,  this  benefit  could  be  extended,  inasmuch  as  some 
juvenile  iinnates  of  orphanages  might  l>e  remlily  transferred  from 
the  institution  of  one  country  to  that  of  a  neighlxmring  *»ne 
without  any  additional  ex|H'nditure  ftr  su]^}M»rt.  and  with  this 
philantlu-npic  that  nations,  who  unhappily  nouj'ish  mutual 

sentiments  of  asj>erity,  would  through  the  rising  generation  by 
closer  social  contract  draw  nearer  to  each  other  also  as  great 
conmmnities,  would  learn  more  to  respect  national  character, 
would  i^ecognise  more  individual  worth  of  their  adversaries, 
would  gnidually  be  disabused  of  hostile  prejudices,  and  would 
abandon  supposed  or  exaggerated  notions  of  their  neighbour's 
faultfulness  or  enmity.  This  principle  might  perhaps  be  extended 
to  all  classes,  with  domesticities  sure  to  arise  out  of  it  with  all 
their  happy  influences. 

It  is  most  pleasing,  to  see  assigned  to  the  highly  scientific  art 
of  music  so  distinct  a  jx»sition  at  this  gathering,  the  diWsinn, 
constituted  for  it,  Iwing  moreo\  er  enhanccnl  in  imjxu  tance  through 
a  renowned  c(»nijM»st'r  l)eing  identified  with  it.  At  all  period."* 
of  human  existence  the  soul  f()un<l  its  sul)liinest  expression 
in  hannonious  tones.  Emblematically  the  sacred  Scn'pture 
seizes  on  this  moile  of  expivs.sion,  as  conveying  ti»  the  utmost 
the  ideas  of  mental  loftiness  I  By  nearly  a  thousand  synilx>lii 
vocal  and  instrumental  sounds  were  fixed  from  almost  my thologic 
remoteness  down  to  the  olympian  festivals;  and  well  might 
it  be  wished,  that  some  records  of  those  melodies  were  left^ 
enchanting  as  they  were  even  at  the  dawn  of  mental  culture, 
to  be '  deciphered  or  restored  at  this  age.     To  judge  from 
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the  poetry  of  ancient  periods,  the  miuio  must  then  alremly 
have  been  pervaded  by  great  depth  and  richnees  of  feeling. 
A  magniiioent  piece  of  miuio  surpaasea  even  so  fa.r  the 
muftt  splendid  of  poems,  as  its  sounds  are  the  eloquence  of  one 

universal  languiii^^-  Among  great  operatic  composers  IB  one  only, 
with  whum  won!  nntl  sound  emanated  from  the  same  mind  and 
souL  and  it  is  he  also  who  never  spent  the  sublimest  of  music  on 
inadecjuate  themes;  it  is  he  w}io,  with  MeyeH)eer,  in  utmost  impivs- 
siveness  i(ave  to  his  musical  ettusiims  histi>rio  vividity,  it  ishe  \vln> 
thus  far  knew  to  pmtit  from  the  incompirahle  Avon-Wnl.  So 
lonn  as  human  .sm  oj>til)ilitips  exist  for  what  is  ele\atin«;,  so  Iohlc 
will  ina.stt'r-piece.s  of  music,  of  poetry  antl  indeed  also  of  pictorial 
and  phi:!itic  art  be  imperishable  treasures,  may  they  even  have 
come  to  us  from  the  time  even  of  the  Iliad.  6  we  think  of  tiie 
names  of  the  great  masters,  should  then  not  also  with  some 
thankfulness  be  a  remembrance  for  those,  who  drew  men  of  high 
genius  int4»  their  path  or  sustained  them  thereon?  What  would  have 
been  the  fate  of  Beethoven  in  1 808,  had  it  not  l>een  for  the  aid  of  the 
then  Ai*ch-L)uke  Rudolph,  of  Prince  Lobkowits  and  Count  KiiLski 
at  that  turbulent  time?  What  would  have  become  of  Schiller  at 
his  pn»tracte<l  illness  without  the  annuity  sjMintaneously,  in  th*- 
nutJst  ilelitatt'  of  terms,  l)est<>we<l  l)y  the  Danisli  Crown-Prince au< I 
Count  SrltiiimieljiffMiiiiiiif,  and  that  at  a  j)t'rio<l  when  nati<»nal  an<l 
privatt-  TVs.iinvfs  wer»'  alike  absorbe*!  to  a  vast  extent,  Ijecause  all 
KurojH'  WHS  in  arms,  not  to  speak  of  numerous  other  instances, 
when  genius  was  in  dan;^«  i  lo  be  extinguishetl  by  worldly  narruw- 
neHs.  The  sunny  sky  of  Australia  seems  to  kindle  a  general  love 
for  music,  and  has  called  forth  many  a  talent  already,  some 
celebrating  triumphs  in  the  centres  of  European  art»  while  a 
youth  uf  this  city  carried  off  there  among  numerous  competitoi-s 
the  Mozjirt -fellowship.  But  distinctions  for  this  our  great  land 
have  not  only  been  earnc<i  in  the  glorious  cause  of  music. 

Photolithtigraphy,  if  not  altogether  it  did  arise  in  Victoria, 
Ijecame  univei-sally  aclopted  in  the  pjirtieular  pHKCss.  elal)omted 
hei-e,  and  first  explained  before  oui*  Royal  Society  by  one  of 
Li*»hii;'s  disciples,  who  t«M)  early  l)ecame  alienate<l  from  this  colony. 
Theiv  al.NO  were  tiist  enunciate<l,  h«>wever  brielly,  the  views  ot"  tlie 
author  ot  ilie  C'fisecn  Universe  on  the  ellccts  of  mys,  emanating 
from  various  substances ;  and  these  early  studies  were  foUoweil 
up  by  a  long  aeries  of  appertaining  researches  at  the  great  Home 
Obtferx'atory  of  Kew.  Brennan's  torpedo  is  a  Victorian  achieve- 
ment, recognised  as  highly  important  by  the  British  Government, 
anfl  lias  proved  lucrative  to  the  constructor. 

It  is  alxlut  a  hundred  yea»  ago  when  Calvani  led  the  know* 
ledge  of  electricity  intonewcoursesfor  uiiforebode<l  vast  intluem  es 
thmujuh  the  technic  world  ;  when  Goethe  ctmceivetl  the  tii-st  and 
far-ivachini(  ideas  of  oi-jj^anic  metamorplu»sis  :  when  Sir  James 
i:>mith  est4ibli»hed  the  tirst  society  of  just  preteiLsiveness  for  a 


Digitize 


2i  INAUGURAL  ADDRESS. 

Special  science ;  when  the  second  Jnssieu  constructed  his  natoral 
system  of  plants,  pei^t  for  all  }K)ints  but  one,  unless  in  details ; 
when  the  elder  Herschel  erected  his  great  telescope  at  Slouj;^ 
the  discovery  of  the  sixth  and  seventh  satellites  of  Saturn  being 
amontjr  the  earliest  results  obtained  ;  when  the  elder  (iaertner 
foun<le<l  cai-pi»l<)gy  ;  when  the  Danish  Pmfessor  Otto  Mueller 
eKta>)lishe(l  in  taxonomy  the  ^renus  Bacillaria,  he,  even  as  a 
physician,  hut  little  foreseeini;,  what  solid  liasis  he  was  ^ainini,'  in 
0!je  (lirin  tinn  for  the  future  extension  of  patholoiry  ;  when 
K«»xhur«;li  settle<l  in  India,  as  the  tirst  to  elucidate  in  a  in«Mlei  n 
sense  the  tlora  of  an  extensive  region  hy  indepenclent  exti*a- 
Eunjpean  reseiirches ;  when  Lavoisier  published  his  Traiti  dc 
Chimie  as  the  earliest  main-pillar  of  the  present  system  of 
chemistry,  not  long  before  he  met  his  cruel  &te ;  when,  amidst 
other  contemporaneous  exploits,  it  fell  to  the  share  of  Vancouver 
to  cast  the  first  anchor  in  St.  George's  Sound  for  vast  extension 
of  the  Pi  itish  doniinions  in  this  continent. 

Australia,  nlthou<j;h  one  of  the  latest  of  original  abodes  di  man, 
may  yet  also  be  destined  }>erhaps  t<»  ))e  the  field  of  sfjme  of  man- 
kind  s  greatest  achievements.  The  i^iblio  words,  Matthaeus  : 
"  It  is  good  for  us  to  l>e  here  ;  let  us  build  edifice.s,*'  is  sij^'iiiti- 
<ant1y  .ij>plicab]e  to  advancing  civilized  settlement  through  these 
fortunate  clominions. 

We  aie  lo  enter  soon  on  the  last  decennium  of  this  century, 
that  secular  epoch,  which  to  all  human  foi*e8ight  will  i-enjain  the 
roost  expansive  for  discoveries  in  the  world's  history,  l>ecause  it 
would  seem,  that  in  most  directions  not  ecjual  opportunities  can 
re^irise  for  inventive  foundation-research  within  the  same  space 
of  time.  Shall  we  be  in  the  proud  position,  that  other  ages  wiU 
say.  The  nineteenth  century  has  done  its  work  for  science 
well  V  And  what  can  yet  be  accomplished  towards  its  verge 
here  and  elsewhere  1  There  will  l)e  some  summing-up  then  of  the 
gain  <>f  human  thoughts  so  far.  Can  the  geographic  eliart  of  our 
jilaiift  be  tinislie<l  l»v  tliat  time.'  Can  llie  telegraph-wires  be 
conn«'cted  tlirougliout  all  <'(>unt  l  ies  ?  Can  the  outlines  of  th»*  gef>- 
logic  map  of  «»ur  gl<>be  be  C()mj)lete<l  ?  Can  the  systematic  records 
of  the  faunas  and  tloivis  l>e  mainly  brought  everywhere  to  a  close? 
Can  an  universid  meteorology  be  evolved  t  Can  chemistry  ex- 
haust then  already  the  display  of  elementary  substances  and  of 
their  principal  coalescences  1  And  can  all  this  be  helped  on 
locally  by  this  Association,  if  even  only  to  a  small  extent  ? 

When  probably  a  decade  hence  this  Union  will  inaugurally 
reassemble  in  our  meti'ojxilis,  perhaps  to  witness  then  also  ag;iin 
another  industrial  fair  of  nations  in  commemoration  of  the  linking 
together  of  two  centuries,  many  whom  we  are  gladdened  to  see 
yet  among  us  will  have  piKse<l  away,  resting  under  the  sods  :  but 
thoUL'b  then  yi>\\  will  .see  them  no  m<»re,  they— like  earlier  con- 
temporaiies  uf  some  of  us — like  »Sturt,  Mitchell,  M.  8tuart, 

I 
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Leichhanlt,  Gouhl,  W.  8h;irpe,  M*Leay,  Gunn,  Millij^jan,  Sprent, 
Ihxvy,  Jukes,  Haast,  McKinlay,  Clarke,  Castlemaii,  Tenison- 
W<xmIs,  Soortechini  will  have  left  for  future  inspimtinn  ami  due 
i^nititude  many  science-VMM|ue.sts  nf  eiulurini^  value,  gained  larirely 
on  Austnilian  soil  ;  yet  soiue  loneliness  of  its  own  may  jM»rhjips 
l»e  fell,  throujifh  inissin<j^  them,  for  which  the  contact  with  a 
yuunirer  j^enrnition  can  perhaps  not  always  fully  conij^>en.sjite. 

Individual  life  at  Ijest  is  hut  short;  through  "the  a<lvance- 
ment  of  science  "  it  can  l>e  prolonged,  can  Ije  rendered  capable  of 
Bmch  augmented  achievement^  can  be  made  susceptible  to  multi- 
plied enjoyments  and  much  increased  usefulness.  We  advance 
towards  a  greater  future  ;  what  would  we  wish  man*s  destiny  in 
life  to  be  f  Can  unprosperity  be  banished  through  amplest  in- 
dustrial productiveness  t  Oui  contentions  be  abolished  by  a 
universal  recognition  of  rights  t  Can  savagedom  early  be  made 
to  cease  1  Can  finally  each  human  being  be  educate<l  to  higher 
and  worthier  ideals?  Can  atheism  be  made  to  vanish)  Can 
knowledge  with  its  Baconian  passworri  bnng  its  power  to 
bear,  to  accomplish  these  most  transcendental  of  objects  ?  Can 
as  interpreters  of  answers  to  such  cosmopolitan  ([uestions  all 
^i*^.n*ers  of  science  throughout  the  world  unite  in  a  mental 
bn»tlu'rh«MMl  ? 

And  now  some  few  closing  woifls.  Thouifh  wliile  coming 
t<»t,'ether  in  this  Association  we  <lo  not  engage  in  j)olitical 
discussions,  yet  in  onr>  a.sjwct  we  might  venture,  to  di\eri,'«*  from 
the  strict  piilh,  marktnl  out  for  science-votaries — it  is  in  this,  to 
ftiiiter  also  through  our  Ijomis  the  "  union  of  the  empire/'  under 
permanent  British  supremacy.  This  must  be  the  ardent  wish  of 
every  true  snljject  of  our  gracious  Sovereign.  Thereto  point  the 
grandest  traditions,  prominence  in  hi8t«iry,  world-wide  national 
influence^  inuneasurable  strength  of  the  realm,  irresistible  patriotic 
sentiments ;  thereto  also  leads  us  veneration  for  the  great  home- 
Und,  with  its  keen  sense  of  justice,  philanthropic  clemency, 
pmc^cal  tendencies  and  indomitable  energy.  May  the  reflex  rays 
of  that  national  greatness  fall  ever  unobscured  on  us  alsi)  here! 
What  are  we,  whether  in  science  or  in  any  other  consideration, 
without  Britain  in  all  its  prf>totypic  bearings  and  gh>ry  ?  Take 
this  away,  sever  us  fi-om  this,  then  the  l)est  of  im])\dses.  the  greater 
conti<lence  in  our  purposes,  as  well  as  «iur  main  guidan<M'  ;ind 
setunty,  W(»uld  l)e  lost  I  And  where  would  be  our  gratiuide? 
Britain  l)estowtMl  on  us  a  wh<»le  contineFit,  witli  or»';inio 
iKiiuiulanes,  within  s^dubrious  /ones,  exempt  fi'om  aut«>chthMnic 
couiplications,  with  re-sources  unc<»untal)le — all  as  a  free  gift, 
HK  an  unencund>eriMl  patrimony.  The  soliclity  of  a  great  empire 
will  also  be  a  guarantee  for  the  best-connecte<l  an<l  most  luminous 
of  science-progress  in  all  dominions,  over  which  its  sceptre  sways ; 
it  will  ever  signalise  a  power,  by  which  knowlerlge  and  enlighten^ 
meat  and  indeed  religions  reverence  also,  wUl  be  carried 
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witli  the  widest  peniianency  thruugl>  the  woi  ld  not  only  for  the 
welfare  of  the  gi-eatest  of  nntions,  but  also  for  the  tranquillity 
and  happiness  of  nil  mankind  ! 

*•  Wiiat  miidos  man  in  his  hij^h  jmrHuit, 

Opens,  iUiuaeb  and  cheers  his  way  ? 
Pisoenis  Immortals  from  the  bmte, 

God's  iiuAire  from  the  moiilde  of  clay  P 
"ris  knowledj^e !  and  that  t<>  the  soul 

Id  power,  ia  liberty  and  peace ; 
And.  while  celestial  ages  roll. 

The  ^ht  of  kntmlfdge  shall  increase  !*' 
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PRESIDENTIAL  ADDRESS  IN  SECTION  A 
{Astronomy,  Moikemaiics,  Phytics  and  Mechanics), 

THE  PRESENT  STATE  OF  ELECTRICAL  KNOWLEDGE; 

By  KICHARD  THKELFALL,  M.A.. 
Ptoffssor  of  Physics,  Unroersiiy  of  Sydney, 


A  DISCUSSION  of  the  present  state  of  electrical  knowledge  natu- 
rally involves  anUipology.  It  is  not  without  a  certain  amount  of 
trepidation  that  ^  venture  to  address  you  on  the  most  pnifouml 
of  physical  subjects,  nor  should  T  have  <1<>iio  so  unless  it  had  been 
sujrgested  to  me  by  the  Secretary  of  the  As.si>ciation.  Anyone 
with  any  knowledge  of  the  matter  will,  I  think,  bear  me  out 
when  I  say  that  the  difficulty  of  turning  the  results  of  mathe- 
matical rea,soning  into  a  ff>nn  in  any  way  suitable  f<jr  an  address 
is  excee*linijly  ^^nive,  and  shouM  milly  l>e  only  attpnipte<l  \>\ 
those  wild  have  a  special  k nowleilge,  to  which  T  in  im  w.iv 
pivtend.  T  h(»]H',  Imwevei-.  tliat  any  account,  howt-xci  tct'liK-, 
will  not  Ix*  alto«;ethei-  useless,  >inf<*  tlie  niatheniat ical  thit  k^'t 
must  have  aj>]M*a!«*<l  ini[)eiietial)le  to  many  who  would  othei  wiM- 
have  taken  an  interest  in  tlie  subject.  A  knowledge  of  the 
•  leinentary  facts  K\i  the  subject  will  be  assunied.  Coming  to 
the  point  with  all  convenient  speed,  I  will  give  a  sketch  of 
MaxwelFs  theory,  because  it  has  recently  received  what  must  he 
regarded  as  a  great  deal  of  striking  confirmation.  I  will  then  gv> 
un  to  develop  some  of  the  alignments  in  favour  of  the  theory,  anrl 
will  finally  try  to  bring  it  up  to  date  with  respect  to  several 
points  that  have  been  more  or  less  passed  over  in  the  general 
discussion. 

It  is  to  Faraday  that  we  owe  the  experimental  foundation  of 
the  theory,  as  well  as  the  fundamental  step  of  the  the«>i;y 
itself,  the  direction  of  attentifm  to  the  properties  f>f  the  space 

Nuntmndinu  charged  or  conducting  bo<lies,  mther  than  to  the 
luxlies  thenisches.  Tlie  ifleas  of  Fai'aday  were  tii-st  j>ut  in  ;i 
precise  uiannci'  ))y  Maxwell,  an<l  then  extenflefl  so  as  to  L(ive  ri>H 
to  a  tliHoi  v  of  optics  known  as  tlu'  rln  t  lo  nhK^nctic  theory  —  on** 
of  the  most  bnlliant  <  onc»"ptN  of  phy>it*al  scirnc*'.  An  iinmens*' 
amount  of  detail  was  alstiachU'd  by  Maxwell,  Inith  with  re->p«'i  t  ti» 
phenomena  falling  clearly  within  the  limits  of  the  theory,  and  al>o 
with  r-espectto  certain  outstanding  pheuianemi  wliich  were  not  so 
dearly  accountef  I  for.   The  exact  description  of  the  theoiy  of  many 
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of  the  instruments,  and  processes  of  electrical  rese^irch  wiis  also  tirst 
.given  by  Clerk  Maxwell.  The  oldest  aud  most  familiar  facts  cl 
electral  gcienoeare  those  of  the  attraction  of  electrified  bodies  and 
(»f  magnets.  Faraday  pointed  out  t^t  the  action  between  such 
IxKiies  depends  on  the  kind  of  substance  surronnding  them,  and 
gave  precision  to  his  ideas  by  his  re-discovery  of  specific  inductive 
enpacity,  and  of  specific  inductive  magnetic  capacity,  or  perme- 
ability  a«  we  now  call  it.  The  question  how  does  a  magnet  or 
electrically  charge<l  lj<j<ly  at  a  point  A  manage  U)  act  or  ]»r«Kluce 
.»  force  on  another  magnet  oj-  clinr^^'ed  binly  situates!  s<»mp\vlH're 
;4\vay,  s;iy  at  a  point  B?  A. similar-  <juesti(»n  was  asked  l»y  Xcu  tnii 
Inuif  a^'o  with  re.s}>ect  to  gravitation,  and  in  his  lettei-  to  rn-ntiey 
he  gives  an  answer  wliich  T  think  worth  (quoting  at  length  in  >.]»iie 
of  its  being  so  well  known  :  "  You  sometimes  speak  of  gravity  as 
essential  and  inherent  to  matter.  Pray  do  not  ascribe  that  notion 
to  me ;  for  the  cause  of  gi*avity  is  what  I  do  not  pretend  to  know, 
and  therefore  would  take  more  time  to  consider  of  it/*  It  is 
inconceivable  that  inanimate  brute  matter  should,  without  the 
mediation  of  something  else  which  is  not  material,  operate  on  and 
afiect  other  matter  without  mutual  contact,  as  it  nnist  do  if 
gravitation  in  the  sense  of  Epicurus  be  essential  and  iiihei^ent  in 
it."  "  That  gravity  shouhl  l)e  ijinate,  inhe!*ent,  and  essential  to 
matter,  so  that  «ine  Ixnly  may  act  iijxMi  an«»ther  at  a  distance 
throuijh  a  vacuum,  wiilmut  the  nie<liati<>n  of  anvthin«'  ♦dsc.  hv 
and  through  which  their  action  may  he  con\eyed  f loin  • 'O*-  to 
another,  is  to  me  so  great  an  absurdity  that  1  believe  no  man  who 
has  in  philosophical  matt^i-s  a  competent  faculty  of  thinking  can 
ever  fall  into  it.  Qravity  must  be  caused  by  an  agent  acting 
c<mstantly  according  to  certain  laws ;  but  whether  this  agent 
material  or  immaterial,  I  have  left  to  the  consideration  of  my 
readers." 

Since  Newton's  time  evidence  has  accumulated.  We  have  Hi-st 
«»f  all  the  phencnnenoii  of  theeneigy  of  light  and  heat  which  reaches 
us  from  the  sun.  This  energy  is  a  real  thing,  in  fact  it  can  Ije 
lw»ught  an<l  sold,  and  so  T  j)resume  must  be  admitttnl  to  fxist, 
though  similar  considerations  ajiphed  to  gold  or  silvei"  mines  ought 
n»)t  necessarily  ha\e  supreme  wci;;ht.  The  (juestion  is,  wliat  1)6- 
comesof  this  energy  between  the  instant  when  it  lea\  es  the  sun  and 
the  inbtant  when  it  arrives  at  the  surface  of  the  earth.  1  pi-emise 
that  it  is  admitted  that  Newton's  idea  of  the  emanation  of  particles 
is  proved  to  be  in  non-accordance  with  the  facts  as  far  as  we  know 
them,  and  that  light  really  does  take  a  fixed  time — some  eight 
minutes  to  get  fixjni  the  sun  to  the  earth.  We  must  admit,  hIbo, 
that  the  velocity  of  light  is  practically  the  name  between  the  sun 
and  the  earth  as  it  iti  at  the  earth's  suiface,  and  raoi*eover, 
that  it  is  the  same  at  Uvtst  as  far  as  Jupiter.  8ince  no 
(»ther  differences  have  ljc*en  detected  in  the  liirbt  cfuning 
from  the  other  lieavenly  boilies,  except  those  which  we  know 
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ch»  not  infloence  the  velocity  in  any  experiments  we  fiaye 
been  able  to  make,  we  consider  it  likely  that  the  velocity 
of  light  is  the  siuue  throughout  the  wliole  uniNei-se — ^wfiach^ 
be  it  noteil,  is  only  known  to  us  from  the  light  which  ootneA 
t«>  us  frum  the  stars.    As  a  oonsH]uence,  it  seeniH  fair  to  assume 
that  whatever  the  agent  whic  h — if  we  iimv  use  such  a  tenn — camnes 
Th»^  ♦*ner<jv  from  Jupiter  to  the  earth,  it  is  tlic  same  as  the  atjeiit 
whioli  carries  it  thrr»ugli<»ut  sjwice  as  we  know  it.    That  this. 
rarriau'H  is  n<tl  ilur  to  the  actual  nn)tioii  of  some  substance 
iiiav  Ik^  certain,  siiire  we  can  assuiv  oui*selves  that  the  star.>  aic 
nsihle  ill  all  ilirecti«)ns  at  once,  and  it  is  unlikely  that  thert* 
shuuiil  be  a  conver<j;eiice  of  anything  from  all  points  oi  space 
towards  our  very  insignificant  eiurth.    We  will  also  note  tlhat  the 
velocity  of  light  through  transparent  sufaetances  at  the  earth's- 
burfeiee  is  not  the  same  as  a  rule  as  it  is  tiuough  air — wiiile  in 
our  s<»-calle<l  \-acua,  the  velocity  is  very  nearly  the  same  as  it  is 
through  air.    Turning  to  electric  and  magnetic  action,  we  note 
that  the  attractions  ami  repulsions  we  observe  are  not  the  same 
in  de;i;ree  thi*ough  all  sul)stances,  but  <lc|M*n(l  on  the  luitui'e  of 
the  >ubstances,  and  tinally  in  the  in<lucti()n  of  currents  on  one 
another,  wheiv  w«'  have  energy  tninsfeiivd  fi-oni  oin-  circuit  to 
.inother — the  circuits  not  l)einix  iu  any  conducting  c»uuicction  — 
we  have  evidence  botli  as  to  the  st<»iing  of  energy  in  the  space 
Aurruundiug  the  circuits,  and  the  transferring  of  it  from  one 
circuit  to  another  dependiing  on  changes  taking  pltu»  in  the  cur- 
rents themselves,  ami  being  independent  of  the  nature  of  the 
cQDfluctors  in  which  the  currents  exist.    And  these  facts  lead  us. 
to  imagine  that  space  is  iilled  with  something  or  other  by  and 
through  which  the  aforesaid  actions  take  place.    There  may  be 
more  than  one  kind  of  substance  for  all  we  know  to  the  contrary, 
but  one  at  least  there  certainly  must  be.    We  are  led  to  this 
coudusioii  by  reasoning  Iwised  on  the  interpi-etatiou  of  our  sen- 
satinnv  and  thus  come  to  know  of  the  existenc<*  of  the  ether — or 
jiit^liuni — as  we  shajj  call  it.  in  a  manner  completely  analogcms  to 
th"^  manner  in  which  we  know  of  the  existence  of  mattei".  The 
♦^vidence  in  the  latter  caM»  iN  rathei*  more  complete — as  we  have 
an  additiomil  ciuitirmiug  sense,  that  of  touch — to  appeal  to.  The 
point  which  I  wish  to  make  however,  is  that  the  evideiice  in  both 
cues  is  of  the  same  kind,  and  open  to  exactly  the  same  philoso- 
pbical  criticism  in  one  case  as  in  the  other.   In  what  follows  I 
ihidl  assume  the  action  of  a  medium  in  order  to  account  for 
electrical  and  magnetical  effects.    Tins  is  tlie  first  gmit  point  ut 
liszwells  theory.    We  can  reach  the  pectin t  at  which  we  aim 
most  quickly  by  considering  the  case  of  a  Leyden  jar,  or  of  any 
condenser,  whose  plates  we  will  supp)se  are  separated  by  a  layer 
>>i  dielectric  which   we  will   not  further  |Mirticularise.     If  we 
♦•K'trify  the  plates  of   the  condenser,  a  p»int  will  l>e  reached 
beyond  which  we  cannot  go,  for  a  spark  will  take  place  i>etweea 
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the  plates^  and  the  cuiulenser  will  return  more  or  less  nearly  to 
its  unchiirged  cun(1iti(m.  Faraday  found  that  when  <liffereiit 
ciieloctrics  are  placed  between  the  nietallic  plates  of  the  con- 
denser, the  sparks  occurring  on  <lischarge  differ  in  intensity 
accoi"ding  to  the  imture  of  the  (Helectrie.  A  simple  experiment 
will  also  show  tluit  the  eiiei-^y  a])pt^ai  iiit;  at  dischai'^e  is  stored  in 
the  dielectric  itself.  C<»nse<iuently  we  must  a<hnit  that  <lili"<Menl 
iiielectrics  will,  un<le!-  corresponding  electrical  circumstances, 
Htore  tlifferent  amounts  of  energy.  A  vacuum  seems  to  l>e  a 
dielectric  and  so  the  power  of  storing  energy  is  equally  possessed 
hy  it,  and  that»  by  the  way,  to  a  flegree  hardly  inferior  to  that 
possessed  by  air  and  other  gases.  If  the  dielectric  is  a  fluid  like 
lienxene  or  turpentine^  and  one  of  the  oondenser-pUtes  is  fixed 
while  the  other  is  hung  from  the  arm  of  a  balance,  the  plates 
l>eing  charged  to  a  given  potential,  we  shall  find  that  very 
diiferent  sets  of  weights  are  necessary  to  overcome  the  corres* 
ponding  attniction  in  different  dielectrics.  Since  the  p»wer  of 
pi'eventing  the  passage  of  sjjarks  is  \cry  diffei-efit  in  difftMvnt 
me<lia,  wc  will  siipj>ose  that  our  plates  have  an  attachment 
whereby  the  siwirks  are  ina<h;  always  to  occur  in  air.  The 
distances  at  which  sparks  will  occui"  between  surfaces  of  a  i^jiven 
foj-ni  in  air  are  practically  piojHirtional  to  a  ijuantity  pcrt"t;ctly 
defined  in  the  mathematical  theoiy  and  called  the  electromotive 
force. 

Now,  let  us  charge  our  condenser-plates  and  then  connect 
them  by  a  wire ;  we  shall  find  that  the  plates  are  discharged  and 
that  the  phenomena  of  a  current,  as  it  is  called,  are  exhibited  in 
the  wire  during  the  discharge.  If  the  wire  encircles  a  nmgnetic 
needle,  for  instance,  the  needle  will  be  deflected;  or,  if  a  volta- 
meter 1h^  include<l,  decomposition,  .say  of  water,  will  take  place 
in  it.  Before  the  discharge  the  <lielectric  is  said  to  suffer 
"  |K)laiisation,"  or,  as  Ma.xwell  calle<l  it,  "electric  di.splacement.^ 
The  former  term  is  the  better,  becau.se  all  that  was  meant  by 
Ma.xwell,  at  all  events  in  his  later  work,  was  that  tlie  dielectric 
suffere<l  a  vector  or  <lirecte<l  change  of  .some  sort;  while  the  teim 
he  used  is  apt  to  connote  the  actual  transference  of  somethini^ — 
an  idea  totally  at  variance  with  the  theory.  Since,  as  I  saic^  a 
vacuum  acts  as  well,  or  nearly  so,  as  anything  else^  we  must 
assume  that  the  ether  is  the  vehicle  in  which  the  polarisation 
occurs,  and  that  in  dielectrics  other  than  vacua  the  properties  of 
thits  ether  are  so  modified  as  to  account  for  the  comparatively 
slight  differences  of  effect  observed.  The  second  point  of 
IMaxwell's  theory  is  that  the  «lielectric  jx)larisati«in  is  precisely 
projMM  tional  to  the  electi'omotive  force.  This  is  not  all,  however. 
Maxwell  ma<le  a  further  fissumption,  inunensely  fjicilitaiing 
mathematical  cojnj)Utation,  and  justitie<l  as  we  shall  m'<'  by 
th«^  consistency  of  the  results  t«»  ^^hich  it  lea<ls,  and  by  their 
conconUiJice  with  CApcriment.    He  supposc<l  that  the  polarisation 
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between  the  plates  is  not  only  proportional  to  the  electric 
intenaity,  but  is  numerically  equal  to  the  product  of  the  electric 

iiit*?asity  by  the  factor -j—  whei*e  K  is  the  specitic  inductive 

capacity  of  the  metlium.  In  order  to  examine  the  nature  of  this 
supposition,  we  will  for  a  moment  take  up  another  point  of  view 

and  consi<ler,  ;is  was  formerly  done^  that  there  is  a  substance 
ralle«l   electiicity,  and   that   plates  are  electi-itied  wlien  this 
^uliKUtnce    is    «listribute<l    over    them.      Maxwell's  assumption 
iiimunts    in  the  laoi^uai^e  of  this  the<iry — tn  iiiakin;^  the  change 
"11  the  plates  exactly  tnjual   to  the   loss  of  electricity  l)y  tlie 
'iielectric,  or,  in  other  wonls,  makes  electricity  ineompi-essilile. 
'Fhisptiint  is  impoitiint,  l>ecHUse  it  distini,'uislies  Maxwell  s  theory 
fnMn  the  theory  of  Helmholtz,  and  from  other  theories  in  which 
the  action  of  the  medium  is  taken  into  account.    Reverting  to 
the  thertry  proper,  let  us  see  what  MaxwelFs  views  are  as  to 
(Uscharge.   The  dielectric  returns  to  its  normal  condition,  and 
we  have  a  current  in  the  wire,  and,  moreover,  says  Maxwell, 
there  is  a  falling  back  of  the  polar is^ition  to  its  neutral  state.  Tf 
we  differentiate  the  polarisation  with  respect  to  time,  we  have  a 
({Uantity  which  may  be  expressed  in  worrls  as  the  time  rate  of 
.  han;^  of  the  polarisation,  and  this,  aec»»nHn«j  to  Maxwell,  forms 
1  |M»larisation  i-urreiit,  and  })ro<iuees  just  exactly  siniilai-  mai^netic 
•tleets  T<»  the  njaj.,Mietic  etl'ects  priMluced  hy  the  coikUu  tioii  current 
in  the  wire.     T  s;iy  similar,  for  in  any  con<lenser  <lischai-Lre  these 
•'fleets  are  on  a  much  smaller  Jicale.    Thus  tlurin*^  a  discharge  the 
ener<^  available  to  produce  magnetic  effects  due  to  the  rate  of 
change  of  p«jlarisation  in  the  dielectric  will  be  about  a  thousand 
million  millicm  million  times  less  than  the  corresponding  magnetic 
energy  of  the  current  in  the  wire.   Such  small  eftects  have 
hithert<i  escaped  direct  detection,  and  the  pi*oof  of  their  existence 
must  therefore,  for  the  time  being,  remain  indirect.    There  is  such 
a  proof,  however,  and  that  of  a  most  satisfactory  character,  as  we 
Nliall  see  when  we  consider  the  meaning  of  some  recent  experi- 
iiients,  of  first  nite  importance,  due  t<i  Hei  tz.     T  may  mention 
that  T.  as  well  as  others,  have  calcuhite«l  the  possibility  of  obtaining 
'■Mdt-nt  e  of  these  ])olarisation  currents — or  rather,  and  this  is  the 
••>sential  p)int  of  the  theory — of  their  magnetic  action,  and  find 
that,  thanks  to  the  pi*opt^rties  of  (juartz  threads,  thei*e  is  just  a 
{Hffsibility  of  their  detection.    The  difficulty  lies  not  so  much  in 
•ihtaimng  evidence  of  the  existence  of  the  minute  couple  we  should 
have  to  observe^  but  in  seperating  the  action  we  are  in  search  of 
from  others  due  to  real  conduction  in  the  dielectric  or,  most  off 
all,  to  small  magnetic  effects. 

The  real  current,  then,  in  Maxwell's  theory  is  ma^le  up  of  the 
conduction  current  in  the  wire  and  the  small  current  due  to  change 
>f  polarisation  in  the  dielectric.    It  will  be  observed  that  this 
siuaU  current  is  to  be  taken  into  account  in  order  to  avoid  dis- 


Digitized  by  Google 


32  pbksidrst's  addbbbb — section  a. 

ocmtinuity  in  the  cireuit — to  close  the  circuit,  as  matbematiciAiis 
say — which  is  the  ven*  essence  oi  Maxwell's  theory.  Poynting 

has  recently  sln»wn  that  this  theory  requires  us  to  imagine  tlmt 
the  eiKTLTv  stowed  l)etw«'f*n  the  condenser-plates  moves  out  into  the 
wire  sideways,  not  t]irnu;:<ii  tlu*  armature-plates,  as  one  would  1h- 
aj)t  t«»  fancy.  The  formal  [>rtM»f  of  this  is  obtained  on  matlH- 
matieal  t;r«»unds  l>;iN»-d  on  certain  consequences  a n< I  further  prin 
ciples  ailopted  in  the  the<iry  ;  hut  we  can  see  in  a  kind  <jf  way 
tluit  it  must  be  so.  Imagine  the  cutuluctiiig  wit\:s  to  be  thick  and 
long,  but  interrupted  at  their  middle  point  by  a  short  wire  of 
high  resistance.  If  the  condenser  is  big  enough  the  short  wire 
will  get  appreciably  heated  by  the  passage  of  the  current  through 
it.  Energy  therefore  has  left  the  dielectric  near  the  plates,  and 
has  convei^ed  on  the  short  wire— at  least  f(jr  tlie  most  jxirt.  That 
very  instructive  experiruent  of  the  skeleton  Leyden  jar  shows  that 
the  energy  there,  at  all  e^  ents,  is  in  the  dielectnc.  Moreover,  we 
know  that  if  we  have  a  cui  i*ent  in  a  wire  enerLry  is  <lissijiated — while, 
fnmi  exj)eriments  on  the  iiuluction  of  electric  cun*ents.  we  know 
that  eneri,'y  nf  ciirnni  is  stored  to  some  extent  in  the  dielectric. 
And  further,  currents  tlow  in  wires  eithei- as  if  they  had  no  inertia 
— or  are  caused  by  ''hide  "  pull,  not  end  thrust — and  nulxnly  has 
yet  detected  anything  like  inertia  in  the  phenomena  of  currents. 
Moreover,  we  can  show  that  energy  stored  in  a  dielectric  which  is 
undergoing  rapid  variation  u  propogated  outward  without  any 
conductors  at  all,  and  consequently  we  are  at  least  entitled  to 
admit  that  there  is  no  inherent  improbability  in  Poyntings 
deduction.  It  is  verified  of.  course^  along  with  other  results  of 
the  theory,  in  many  ways,  and  moi'e  pjirticul  n  ly  has  formed  the 
subject  of  an  experimental  investigaticm  by  Hertz,  the  results  of 
which  are  confirmatory  in  a  very  detiiute  and  striking  manner. 
To  render  our  ideas  moj-e  piecise  it  will  be  well  to  consi<ler 
here  the  uj  caning  of  the  jilirase  (juantity  of  electricity"  in  tlu- 
light  of  the  theory  we  are  considering.  To  do  tliLs  it  is  nn»-->t 
cuii\eiiient  t<i  commence  with  the  conception  of  lines  and  tubes 
of  force — an  idea  we  owe  in  the  iirst  place  to  Faraday.  The  idea 
is  simplicity  itself.  A  line  of  &roe  is  any  line  drawn  in  the 
electric  field  in  such  a  direction  that  a  particle  carrying  a  charge 
of  electricity  will  move  along  the  line  if  free  to  do  so.  Since  the 
elect  lie  force  at  different  points  in  the  field  will  in  general  have 
different  values,  the  further  stipulation  is  made  that  in  mapping 
a  field  we  must  draw  lines  in  such  a  way  that  the  number 
crossing  unit  aiva  at  any  point  will  be  proportional  to  the 
electi-ical  force  at  that  jx»int.  The  lines  arc  to  be  drawn  chx^^e 
together  where  the  field  is  strong,  and  far  aj)art  where  the  field 
is  weak,  and  any  small  elementary  splice  bounde<l  ;is  to  its  sides 
by  lines  of  force  we  shall  call  a  tube  of  force.  Now  it  follows 
from  the  experiments  of  Faraday  (and  indeed  these  experiments 
gave  rise  to  the  theory  we  are  discussing)  that  every  tube  of 
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font*  must  start  at  ;i  |K^sit{^"elv  cljariffHl  sui-farc  an«l  frid  at  a 
ncgHlively  ehHr^e<i  surface.     A  pro[K'rty  uf  such  tuhc.>,  is  that  tlm 
ppndtict  of  electric  force  l>y  area  of  secti'tu  is  constant  thrnuL![h«)ut 
the  tu))e.     Now  we  may  <letine  unit  (juantity  (»f  electricity  as  tliH 
ele<*lritio;ition  which  causes  the  sum  of  the  alw)\e  pnxlucts  f«u-  all 
the  tulles  ilrawn  in  connection  with   it   t^i  have   the  value 
4  r.    Looking  at  it  in  a  difibrent  way,  we  may  say  that  a  tul>e 
for  which  the  above  pvodiiet  is  4  w  is  a  unit  tube  and  correspondH 
to  a  miit  amomtt  of  deetrificatioii.   ¥rcm  what  has  been  satfl, 
however,  it  is  elear  that  sinee  a  dieieotrie^  such  as  sulphur  say, 
hs8  mther  more  proBOUiiceA  ^ectrioal  properties  thau  air,  we 
shsll  have  rather  to  extend  our  delfaiition  if  it  is  to  fit  the  esse  of 
a  condenser,  between  whose  plates  there  is  a  hiyer  ai  sulphur  as 
well  as  a  layer  of  air.    The  electric  foroe  mast  abruptly  change 
at  the  bonnrlary  of  the  media,  and  consequently  what  was  a  unit 
tube  in  air  will  no  longer  reusatn  a  unit  tube  in  sulphur.  All 
the  tubes,  however,  will  sufier  alike,  and  since  the  forces,  f>ther 
things  being  equal,  depend  on  the  specific  inductive  capacity  of 
the  dielectric,  we  will  amend  our  definition  to  the  extent  of 
introflucinjr  the  fact<tr  K.  so  that  our  unit  tul)e  must  l)e  one  in 
which  the  pnniuct  area  of  section  l)y  electric  force  l)v  sp«»oiti<r 
inductive  capacity  is  equal  to  4  tt.    Now  the  value  of  K  for  air 
is  taken  nearly  JUS  I,  and  consequently  the  anu)unt  of  eneri^y  of 
electrification  re(|uire<l  to  set  up  a  unit  tube  will  really  Ik*  a  sort 
•  tf  absolute  mejii>ure  of  that  electrical  pn>per  ty,  which,  reckonefl 
^^ith  respect  to  a  vacuum,  is  denoted  by  a  value  nearly  unity. 
I>ioking  at  it  in  another  way,  as  it  is  important  we  should  see 
the  matter  clearly,  let  us  suppose  that  two  insulated  paiticles 
are  immersed  in  a  medium  at  unit  distance  apart,  and  electrified 
till  they  exert  unit  force  on  one  another.    If  we  imagine  the 
psrtieles  held  in  position  by  elastic  springs,  and  then  dif^lace  the 
air  in  which  the  particles  have  been  immersed  by  benzene  or  any 
otiier  dielectric,  the  springs  will  be  observed  to  relax,  shewing 
that  the  force  is  not  so  great  as  it  was.    If  we  wish  to  get  the 
springs  back  to  their  original  state  of  strain  we  shall  have  to 
work  our  electtical  machine  again  to  increase  the  electrification. 
Hence  it  is  clear  that  the  amount  of  electrification  indicated 
by  one  unit  depends  on  the  specific  inductive  capacity  of  the 
medium   in  which  the  experiment  is  supposed   to  \)e  nuule. 
Heturuing  to  Puynting's  statement  *)f  the  unxle  in  which  tlm 
pner*;y  of  a  cliarged  condenser  gets  int^)  a  wire,  we  see  that  it  is 
equivalent  t<i  the  statement  that  the  tul>es  of  foi  i  c  nn»ve  tmt 
fn»m  the  dielectric  neiir  the  ])]atc>  and  converge  on  the  wire 
where  they  give  off  theii*  energy.    This,  ot"  course,  involve-s  what 
may  Ix^  calle<l  an  assumption,  namely,  that  energy  is  transfcrretl 
cuntinuouiily,  and  is  not  destroyed  ai  one  point  ami  i"e-created  at 
another.    That  thi^  is  really  the  case  will  be  shown  later  on. 
The  next  great  principle  of  Maxwell's  theory  refers  to  the 
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indnctum  of  curreute,  and  is  really  an  eztenuon  of  Famday's 
law.  It  is  that  the  line  integral  ol  the  electric  intensity  roimd 
any  dosed  curve  is  equal  to  the  rate  of  decrease  of  the  total 
magnetic  induction  through  the  curve.  The  line  integral  of 
electric  iuteiudty  taken  round  a  conducting  circuit  is  what  we 
are  gmerally  accustomefl  to  call  the  electitMnotive  force  licting  in 
the  circuit.  The  abnvf  principle  has  been  establifihetl  in  many 
ways,  in  so  fai*  as  it  refei"s  to  conductors — but  Maxwell  supposes 
that  it  is  generally  true,  whether  there  Ix^  <vuuluct<»i's  in  the 
field  or  not.  This  amounts  to  sayinj;  that  «  lmn<ife  of  injiirnotic 
imluction  can  pnKluce  electric  p»laris4ition  without  the  jircM-nce 
of  charge<l  Unlies  at  ail,  and  niomAer,  KtAtes  the  amount  t»t' 
polaiisation  which  will  be  produced  in  any  caM^  As  a  matter 
of  lact^  the  principle  just  enunciated  is  in  a  sense  the  converse  of 
the  principle  of  the  magnetic  action  of  polarisation  currents,  and 
may  be  deduced  from  that  principle  by  the  method  of  Lagrange, 
and  so  is  not  really  an  independent  principle  at  all.  Before  we 
go  any  further  it  will  perhaps  be  as  well  t<»  give  some  idea  of 
Max  weirs  views  as  to  magnetism  ;  this  is  a  subject  which  as  far 
as  I  know  has  not  been  much  ti-eated  by  r<'viewei-s.  The  tii-st 
fjict  which  Maxwell  always  seems  to  have  had  l)efoi-e  him — at  all 
events  from  the  time  he  consideml  he  discoveied  that  the  eneri'V 
of  a  magnetic  held  is  kinetic—  is  that  the  eiirij^y  in  a  nuiifnetic 
ti(?ld  is  duv  to  a  rotational  nmtion  of  some  kind  around  the  lines 
oi  magnetic  force.  This  idea  he  obUiined  fi*om  a  cojj>.i<lcrat  ion  of 
the  action  of  magnetic  forces  on  a  Ijeam  of  polarisetl  light.  The 
next  point  was  to  ex|ilain  the  action  between  magnets,  and  this 
was  accomplished  by  miagining  a  stress  in  the  medium  analogous 
to  the  electric  stress  in  a  medium  of  unit  specific  inductive 
capacity.  In  the  case  of  a  homogeneous  isotropic  solid  or  of  a 
liquid  which  is  non-magnetisable  in  the  ordinary  sense,  the  stress 

is  to  amount  to  a  hydrostatic  pressure  of  ^          ac!"oss  the 

8  IT 

lines  of  force  oombine<l  with  a  longitudinal  tension  of  the  same 
amount  along  these  lines,  H  being  the  magnetic  force.  If  the 
substance  which  is  penneate<l  by  the  medium  is  magnetic,  a 
distincti«>n  arises  Ix^tween  the  magnetic  force  in  the  me<lium  an»l 
the  force  in  the  substance,  and  we  have  to  take  the  uiaijnetic 
induction  inste-Jid  of  the  mafjnetic  force.  The  expressions,  too, 
are  complicatetl,  l)ut  exact  for  any  medium,  magnetisahle  or  not. 
In  some  speculations  as  the  cause  of  the  energy  and  stress  in 
the  medium,  Maxwell  considers  that  the  rotatory  motion  referred 
to  is  due  to  the  action  of  ether  vortices  and  the  stresses  to  th^ 
centrifugal  action.  Electric  currents  produce  magnetic  action  as 
well  as  magnets,  conseqnently  we  must  imagine  that  current 
action  is  probably  the  expression  of  ether  \'ortex  motion,  if  it  be 
admitted  that  magnetic  action  is  so.  Though  it  would  be 
unproper  to  ignore  die  action  of  conductors  to  &  extent  that  I 
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bwe  done^  it  would  be  still  more  impmper  to  ignore  tlie  action 
qI  the  material  of  magnets.  Hopkinson  has  found  that  the 
mignetisation  of  iron  is  so  nearly  destroyed  by  a  trace  of 
manganese,  that  no  hypotheus  that  we  eau  frame  of  the  distri- 
bution of  the  manganese  as  such  through  the  iron,  will 
aooount  lor  the  effect  obiierved.  Chemists  will  ailnut  that  in 
manganese  irf^ii  there  is  prol>jibly  some  combination  between  the 
iron  and  niangHne*ie,  an<l  I  think  Hopkiiison's  exjwriinents  prove 
not  only  that  such  must  be  the  case,  but  tliat  an  amount  of 
chemiciil  aanbination,  which  may  Ije  (lescnbe<l  as  \  ery  nuHlerate, 
will  entiivly  alter  the  magnetic  V)ehaviour  of  the  inm.  Conse- 
i|ueutly  I  think  we  may  say  that  whatever  be  the  uiuse  of 
magnetisation,  assuming  it  to  be  an  ether  phenomenon— ^that 
pbenomenon  is  immensely  influenced  by  small  chemical  change — 
a  change  for  which  the  ether  usually  gets  little  credit.  Ho^in- 
iun  s  experiments  seem  to  force  on  us  the  conviction  that  if 
magnetic  phenomena  depend  on  the  ether,  then  at  lesst  in  iron 
the  relation  of  the  ether  to  the  matter  of  the  iron  must  be 
extremely  dose.  We  are  almost  driven  to  think  that  magnetism 
may  l>e  pnKluce<l  by  some  peculiar  mode  of  motion  of  iron 
molecules  which  is  sluireil  to  only  a  sliLjlit  extent  l)y  the 
molecules  of  other  materials.  If  we  tJike  this  view,  it  seems 
to  follow  that  the  particular  UKxle  of  molecular  motion  which 
enablcii  the  ether  to  give  rise  to  magnetic  effects  umst  l)e  very 
nicely  balanced  biuce  it  takes  so  Uttle  to  upset  it. 

vfe  are  noiw  in  a  position  to  return  to  the  final  principle  of 
Ifaxwell's  theory,  wluch  may  Ije  stated  in  a  theorem  analogous 
to  that  relating  to  the  electromotive  force  produced  by  change 
(jf  magnetic  induction.  It  is  that  "the  line  integi^l  uf  the 
magnetic  intensity  round  any  close<l  cui'\  e  is  equal  to  4ir  times 
the  current  through  the  curve."  It  neetl  hardly  be  pointed  out 
that  this  is  experimentally  true  when  the  current  is  in  a  wire, 
and  indee<l  it  is  the  principle  on  which  dynamos  are  designed. 
Maxwell's  exteiisioii  amounts  U>  assuming  that  it  is  also  true, 
when  the  current  is  due  to  change  of  electric  induction.  It  is 
4»b\ious  that  there  is  a  close  i*eciprocal  lelation  Ijetween  this 
principle  and  that  liust  discusse<l,  and  this  is  excee<lingly  well 
brought  out  by  Poynting  in  his  so-called  modiiication  of  the 
prindpie.  As  has  been  said,  it  foUows  from  the  theory  in 
genersl  that  the  enecgy  keepuig  a  current  going  moves  in 
sideways.  Part  of  this  energy  may  be  considered  to  be  carried 
faj  the  tubes  of  electric  induction,  and  an  equal  pirt  by  the 
motion  of  the  tubes  of  magnetic  induction,  which  by  the  principle 
just  stated  must  aoomj^y  them.  If  we  look  on  the  tubes  of 
electric  induction  as  being  in  motion,  then  the  principle  may  be 
slated  ;vs  follows :  Giving  the  name  "  magnetomotive  force  *'  to 
the  line  integral  of  magnetic  intensity  in  acconlance  with  a 
suggestion  made  by  BosaiK^uet  and  adopted  by  Poynting,  then 
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"Wheiftmr  magiietoiiioftlTe  lone  is  prodtteed  bjchauge  in  th» 
electric  field,  or  by  motioii  of  matter  ttbrovgh  the  fielci,  the 
magnetoiiioitive  force  per  unit  len^h  is  equal  to  4  ir  x  th» 
nmber  of  tabes  of  electric  indaction  catting  <>r  cut  by  aiiH 

lengtli  jMM-  socnnd,  tli<'  magnetomotive  force  tending  to  jHWduce 
induction  in  the  direction  in  which  a  right-hanrlefl  screw  would 
move  if  turned  round  from  the  direction  of  the  electric  induction 
towards  the  direction  of  moti«m  of  tlie  unit  length  i*elativf»ly  to 
the  tul>es  of  inducti(»n."  This  in  most  cases  may  l>e  simplitie<l  to 
the  less  general  statement  that  "The  magnetomoti^ e  force  round 
any  curve  is  equal  to  4  tt  x  numlier  of  tul)es  of  electric  induction 
passing  iu  or  out  through  the  curve  per  second."  A  certain 
amount  of  experimental  verification  has  been  given  to  thia 
principle  by  the  well-known  experiment  of  R«nrland.  Tk» 
experiment  eonaiatsd  in  rotating  a  charged  disc,  asid  ohaerving 
that  this  produced  the  same  effect  as  would  h»Te  been  produced 
by  an  equivalent  current. 

From  these  principles  Maxwell  developes  certain  consequenoea 
which  we  will  now  discuss  briefly.  The  first  and  most  important 
Con8e<|uence  is  that  an  electromagnetic  disturbance  will  he  propa^ 
«jated  with  n  certain  velocity  throuijh  dielectrics,  but  will  cmlv  be 
pi-opagated  in  a  secon<lary  manner,  sit  to  speak,  through  conductors. 
This  comes  alx>ut  liecause  (I)  as  has  l)een  shown  the  ene?'gy  ti*avels 
through  the  dielectric,  and  (2)  Ijecause,  accoi-ding  to  the  views  of 
Faraday,  a  conductor  is  a  Ixxly  in  wliich  permanent  electric 
induction  or  polarisation  is  impofisible.  When  an  electromotive 
force  acts  on  a  conductor  we  conceive  it  as  first  causing  electrie 
induction;  the  natmre  of  a  oondnctor,  however,  must  be  each 
that  it  cannot  support  such  a  state  permanently,  and  conesquently 
there  is  something  equivalent  to  a  yielding,  the  field  beccunea 
dischaiged,  and  we  have  the  phenomena  of  a  current.  Now  the 
magnetic  eflect  of  a  current  is,  I  think,  generally  imagined  aa 
being  in  some  way  due  to  the  process  of  yielding  by  the  cim- 
ductor,  at  legist  it  is  m  in  a  moflel  suggested  by  ^laxwell,  and 
elalxjratecl  by  Oliver  Lodge.  It  seems,  howevei-,  tliat  this  view 
is  at  least  unnecessary.  The  e\ssence  <»f  the  theory  is  that  in 
dielectrics  change  of  jH»larisati<m  produces  magnetic  etfects  and 
conse<iuently  by  analogy  it  is  to  the  alternate  setting  up  and 
breaking  down  of  the  field,  or  rather  to  the  change  of  polarisation 
accompanying  it,  that  we  ought  to  look  lor  m&  expbuiMk»n  of  the 
magnetic  action  of  the  current.  This  involves,  however,  the 
assumption  that  it  is  only  during  either  the  setting  up  or  the 
breaking  down  of  the  field  that  magnetic  action  is  produced,  so 
that  the  breaking  down  can  not  be  a  mere  reversal  of  the  setting 
up.  Tt  may  be  noted  that  to  account  for  all  the  current  magnetic 
etfects  in  this  way  involves  making  th<'  s]-)ecitic  inductive  capacity 
of  conductors  very  high.  A  very  instructive  view  of  the  pheno 
mena  of  conduction  lias  been  explained  by  J.  J.  Thomson.  We 
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V0f  ngutd  an  iipparently  oontinvoiM  phenomenon  audi  at  a 
steady  current  as  being  really  disoontiniKiiie  if  the  (iiscontinuons 
ebanges  take  place  so  rapidly  that  we  are  unable  to  follow  them 
in  rletail.  For  inatfince,  imagine  a  char^^  sphere  supported  by 
a  fuse<l  quartz  stanrl — fuseil  quartz  is  by  all  odds  the  best  insu- 
lator in  pmctice  known  to  us.  Let  the  sphere  be  place<l  tAoae  to 
H  plate  amnectefl  Uj  earth  and  let  it  be  teiited  from  time  to  time 
by  an  intiiiitesimal  pixK>£  phme.  We  know  chietiy  frnm  (u  j  inan 
r^-Hf-arehe-s  that  the  dust  piirticles  in  the  air  will  luuler  such 
c  irt  uuL^tauces  liecome  the  chief  ajifents  in  discharging  the  sphere  ; 
they  are  tirst  attnicte<l  to  its  sui'ffice,  then  charged,  then  repell^ 
to  the  eiirth  plate,  again  attracted,  antl  so  on. 

However  fast  in  practice  we  could  work  our  proof  phine,  the  fail 
uf  potential  ol  the  sphere  would  appear  i*egular-— if  it  were  possible, 
hawever,  to  wctk  the  niaiie  in  a  period  lees  than  the  time  elapsing 
between  the  arrival  of  soooessive  dust  particles,  we  should  find 
thst  the  phenomenon  of  duicham  was  really  discontinuous.  In  a 
gimilar  way  our  oontmnous  steady  current  may,  if  it  ii  convenient 
to  UB  and  sanctioneil  by  «nr  general  knowledge  of  what  is  likely 
to  happen,  be  regarded  as  the  time  average  effect  of  the  alternate 
«stabiislMDieiit  and  breaking  down  of  the  eleetrio  field.  On  tin's 
view  our  tubes  conveying  the  elect nc  and  magnetic  energy  would 
also  ni«ive  by  jumps,  and  if  we  had  fine  enough  instruments  we 
o»ul(l  <letei!t  this  int^nnittence.  Let  us  imagine  a  Leyden  jar 
cliargwl,  and  having  terminals  attached  to  its  arnuitures.  Let 
the  terminals  ho  immeis*'*!  in  some  substance  whose  electric 
i^tivngth  Is  infinite,  so  that  we  get  no  spark  on  joining  the  s;iid 
Tenninals.  Then,  possibly,  an  instrumental  eye  affected  by  iiiter- 
mittency  t>f  electric  state  placed  Iwtween  the  jar  an«l  tlie  wii-e 
mi^fht  see  a  flash  of  light  dui-ing  the  dischai'ge  uf  the  jar,  though 
thei-e  wouhl  he  no  spark.  Our  eyes,  h<»wever,  do  not  lend  them- 
selves to  such  exj)enments,  bocause  they  are  affecte<l  by  sttites 
iUtiering  as  to  sign,  we  must  have  electric  and  magnetic  forces 
fiAewiug  eaeh  other  sHeniately  in  o^^posito  dindions  to  produce 
any  effint^  I  do  not  know  of  any  fundamental  physiological 
fsssoB  for  this,  thonf^  it  is  donbtlese  an  advantage^  so  that  we 
might  possibly  find  some  aasmal  whose  seaee  organs  woukl  respond. 
The  ezperimemt  is  not  posiible,  however,  hecauae  weare  in  practice 
Kure  to  ge*  a  spask  discharge^  and  then  we  may  have  changes  of 
ekctric  state  diflhring  as  to  sign,  if  we  did  not,  it  would 
probably  place  the  conductivity  t4)o  low,  the  most  promising  sort 
*4  conauctivi^  would  be  that  of  a  cubic  centimeter  of  mercury. 
I  have  however  been  assuming  more  information  than  has  yet 
lieen  given,  so  that  I  will  now  return  at  once  to  the  electtro- 
inaguetic  theory  of  light.  1  intend  to  adopt  Poynting's  metho<i 
of  calculating  the  velocity  <if  electromagnetic  disturbances.  This 
metlaxl  is  analogous  to  Hankin's  s<»hiti<»n  iit  theia^^enf  s((un<l,  and 
proceeds  fix>m  another  conset|uence  of  the  theory — that  the  energy 
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per  unit  volume  of  a  field  traverse<i  by  electromagnetic  distur- 

banoes  is  -r—    +  ^ —  if  the  intennities  may  be  taken  as  uni- 

form  thruugh  the  small  volume  considei*e(l.  Now,  if  the  wa\es 
pass  oil  unehaijge<l  in  form  with  uniform  velocity,  then  the  enei'i^- 
in  any  part  of  the  system  may  also  be  considere<I  to  p;it>s  on 
unchanged  with  the  same  velocity.  Let  the  velocity  be  V,  then 
the  energy  contained  in  a  unit  volume  of  cubical  form  with  a  face 
in  the  wave  front  will  all  pass  through  that  &oe  in  one  of  a 
second.  Now  the  directions  of  the  electric  and  magnetic  intensi- 
ties are  by  the  principles  of  the  theory  at  right  angles  Ut  one 
another  in  a  homc^neous  non-magnet isable  medium,  and  the 
direction  of  both  nmst  l>e  normal  to  the  direction  of  propagation, 
lx»th  from  what  has  been  said  as  to  the  sidewav  motion  of  the 
energy,  and  from  a  direct  calculation  l)y  Maxwell  (Vol.  TI.,  p.  400). 
Let  us  suppose  that  the  direction  of  pmpogaticm  is  parallel  to  tlie 
axes  of  z  ;  the  electric  j>olarisation  will  be,  siiy,  up  and  down, 
while  the  magnetic  intensity  is  right  and  left.  The  rate  at  which 
energy  may  move  in  a  magnetic  tield"  has  Ix'en  shown  from 

E  M 

Maxwell's  equations  to  be    —  per  second.   This  statement  is  a 

pricis  of  Poynting's  deduction,  and  is  a  possible  solution  whether 
we  are  considering  the  energy  of  a  wave  motion  or  the  pui^uge  of 
the  enei^  of  a  strained  dielectric  into  a  wire.  The  proof  is  to  be 
found  in  Poynting's  paper,  PhU,  Trans.  1884;  it  is  too  long  tf» 
reproduce  here,  and,  though  sufficient  for  our  purpose,  has  met 
with  criticism.   The  quantity  of  energy,  therefore^  which  ^sses 

out  through  the  side  of  the  culxj  in  1^  V  seconds  must        j  ^ 

and  this  must  be  the  whole  eneigy  of  the  cube :  so  we  have 
EH        K  E«      ft  H- 

 =    -r         +  — —      Taking  a  face  of  the  cube  per- 

♦  -jrVOx-OTr 

pendicular  to  the  direction  of  the  polarisation,  and  hence  ( <  )iitaining 
the  magnetic  intensity,  we  know  by  one  of  the  principles  of  the 
theory  that  the  magnetomotive  force  round  the  face  must  be 

equal  to  4  TT  X  current  throufjh  the  face. 

Now  this  may  l>e  written  in  terms  of  the  distance  fiMiii  some 
tixe<^l  plane  along  the  dii-ection  of  pr<»]:Migatif)n,  as  a  function  of  7. 
in  fact,  so  the  magneti>-motive  force  mund  the  face  may  Ix*  put 

^  "     u  i    *u  ^  .     K      E         .   ^       ^  H  '    ,  ^  E 

-  — —  while  the  current  is  —  —  so  that  -  — ; —  =  ^  —r- 

</  s,  \iT  d  t  d  z  dt 

iiut  since  the  displacement  is  pi'op.-igated  oiiwanl  with  velocity 

V  :  after  a  time  dt  the  displacement  at  any  jjoint  will  Ijecouie 

replaced  by  one  which  was  at  a  distance  dz  or  Ndt  behind,  so 

d^  d^  </E  d^ 

that  —  =  -  V  —  substituting  for  —  above  we  get  —  = 
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K  V  —  or  H  B  K.VE  the  fuactiun  at  thm  tiuie  being  zero. 

Repeating  the  process  for  the  line  integral  of  electromotive  force 
round  the  i>ei'pendicular  face  of  the  cube  by  the  corresponding 
theorem,  that  this  is  equal  to  the  decrease  of  magnetic  induction 
through  the  face,  we  obtain  E  =  ^  V  h.  Multiplying  these 
Talues  for  E  and  H  together,  and  dividing  out  by  E  H>  we  get 
1  —  /iKV^orV  =  l/v'^K..  The  energy  cannot  be  pnjpjfc* 
gatefl  faster  than  at  this  rate^  which  is  its  maximum  velocity. 
When  the  intensities  are  perpendicular  to  each  other,  as  they 
must  l>e  in  a  hrmiogenenus  isotropic  non-magiietiwihle  medium,  if 
lisjht  is  an  electro-magnetic  disturbance  this  then  must  Vh^  its 
veUK?ity.  Conse<|uently,  if  we  know  the  values  of  fx  and  K,  and 
not  their  nominal  values  only,  we  can  calculate  the  velocity  of 
lii^ht.  Tlie  matt«'r  is  perhaj)s  Ijest  approached  indirectly.  Sup- 
pi  kse  we  odu^t  the  electrusUitic  i»yistem  of  mejisuremeiit,  then  if 
the  medium  is  air  we  have  K  s  1  and  fi  ^  where  v  is  the 
ratio  of  the  units,  so  that  the  velocity  of  light  will,  if  the 
hypothesis  be  correct,  be  equal  to  the  number  of  electrostatic 
units  of  electricity  in  one  electro-magnetic  unit  Without  ex- 
plaining in  detail  why  /x  should  =  1  /v*  one  may  get  an  idea  very 
simply.  We  have  already  seen  that  on  the  electrostatic  system 
the  quantity  c»f  electrification  chosen  as  unity  depends  on  the 
value  of  K.  Again,  in  a  precisely  analagous  manner  we  can 
show  that  the  same  (|uantity  on  the  electro-magnetic  system  will 
dej)end  on  the  quantity  ft.  \N'e  should  re<juire  merely  to  sUirt 
with  lines  of  magnetic  instead  of  lines  of  electric  force.  Since 
the  electn ^magnetic  unity  of  (quantity  is  derived  from  the  unit  of 
curi-ent,  anrl  this  again  detine<i  fi-om  its  action  on  a  unit  magnetic 
pikle,  it  is  clear  that  the  magnitude  of  the  unit  will  depend  on  fi 
since  the  force  does  so.  But  the  force  will  be  greater  tiie  greater 
the  value  of  fi,  and  hence  the  magnitude  oi  the  quantity  of 
electricity  making  up  the  unit  will  be  inversely  as  fi.  If  we 
measure  the  same  quantity  of  electricity  electrostatically  and 
electro-magnetically,  it  is  clear  that  the  ratio  of  the  two  numbers 
expressing  the  result  of  the  measurement  in  terms  of  the  respec- 
tive units  will  involve  an<l  K  as  profluct.  More<jver,  if  the 
dimensions  of  K  and  fx  are  ignore<l,  as  is  done  Ijy  Maxwell,  the 
resulting  ratio  will  not  Ix'  merely  numerical,  but  will  have  the 
dimension^  of  length^  x  Time or,  in  other  words,  of  some 
p».»w  er  «jf  a  vcK>city  or  slowness  according  to  the  nature  of  the 
quantity  we  select  for  comparison.  In  any  case,  if  we  measure 
any  electrical  quantity,  be  it  really  quantity,  capacity,  current, 
electromotive  force  or  resistance,  botii  dectrostatioally  and  mag- 
netically, and  compare  the  numerical  values,  we  shall  have  a 
nund^r  from  which  which  we  can  calculate  the  ratio  of  the  units. 
This  has  been  done  by  many  observers,  and  it  is  found  that  the 
number  b  really  the  same  as  it  ought  to  be  if  the  electro-magnetic 
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t!ie<»ry  is  time.  In  other  wonls,  the  ni]Tn1>er  expi*essing  the  ratio 
<.»f  the  units  anil  involving  length  and  time  as  dimensions  is  the 
Kame  a>>  the  velocity  of  light  within  the  limits  of  experimental 
error.  It  is,  in  fact,  almost  a  que^ition  iis  U)  whether  the  velocity 
of  light  can  l>e  got  mo.st  accurately  from  direct  measurement  ur 
from  a  comparij»on  of  the  units. 

Tucning  now  to  the  velocity  of  light  in  i^edia,  other  than  air, 
we  can  obtain  an  expi*ession  for  the  velocity  in  terms  of  ft,  and  K. 
By  the  principles  of  the  undulatory  theory,  and  in  certain  cases 
as  the  direct  result  of  experiment^  we  consider  that  the  velocity 
of  light  in  any  merlium  is  mversely  as  the  rebtictive  index  of  the 
medium.  But  the  velocity  on  the  electromagnetic  theory  is 
inversely  as  the  square  root  of  the  product  of  the  specific  induc- 
tive capacity  and  the  penueability.  Conse<|ueutly,  if  the  theory 
is  ti*ue,  the  I'efractive  inrlex  of  any  transparent  substance  should 
be  etjual  to  \  ;x  K.  Xow,  fi»r  iii«).st  traiisjvirent  substjinces. 
/X  is  nearly  the  same  iis  it  is  for  air,  an<l  consequently  the  chief 
pjirt  of  the  etiect  will  depen<l  on  Iv.  To  a  tiist  a|)j)n)xiinntinii 
we  will  wi-ite  :  Refractive  in<lex  =  root  of  sj_>ecitic  induetix  e 
capiicity,  and  see  how  far  this  is  liorne  out  by  experimeiit.  It 
turns  out  that  for  some  suljst^inces,  hydrocarbons  for  iiistauce, 
the  equation  is  true,  especially  if  we  take  the  index  by  refraction 
for  very  great  wave  lengths,  but  for  others  the  agreement  is  not 
so  good.  Again,  it  is  clear  that  transmission  can  only  take 
place  to  a  sensible  extent  through  insulators — conductors  must 
be  opaque.  What  are  the  facts  ?  The  facts  are  that  while  it  is 
generally  true  that  conductors  are  opaque  and  insulators  trans* 
parent,  it  is  not  always  so.  Ebonite  is  an  apparently  goixl 
example  of  an  ojwKjue  insulator,  and  nuKst  electn »ly tes  are  ex- 
amples of  transparent  conductors.  These  facts  seenj  at  first  as  if 
they  dealt  the  theory  a  severe  blow,  l>ut  1  think  we  shall  see  that 
this  is  not  nec«'ssiirily  the  case.  Taking  J.  J.  Thomson  s  view  of 
the  way  in  winch  conduction  goes  on,  we  may  suppose  that  in  a 
couiluctor  a  certain  time  has  to  elapse  after  the  field  is  estab- 
lished before  it  is  weakened  to  a  certain  fraction  of  its  maximnm 
value.  Now,  the  waves  of  light  which  chiefly  affect  the  eye  have 
a  period  of  about  10~^'  seconds,  consequently  if  with  a  given 
electric  force  it  takes  longer  than  this  to  establish  a  field  and 
break  it  down,  the  conductor  in  which  this  occurs  will  l^ehave  as 
an  insulator  for  forces  of  a  fre<{uen(-y  greater  than  this.  An 
estimate  of  the  fretjuency  which  the  electric  forces  can  have  may 
l>e  made  fiiun  the  known  s|)ecitic  conductivities,  and  such  a 
calcubitiou  has  actually  been  made  by  J.  .1.  Thomson.  The 
result  seems  to  mc  entirely  satisfactory,  and  the  apjiureiil  dis- 
crepiincy  as  to  tlic  opacity  of  some  insulatoi*s  tuul  trauspiirency  of 
some  eleitii>lytes  nee<l  no  longer  ti*ouble  us.  We  are  still,  how- 
ever, left  partly  in  the  dark  as  to  the.  transparency  of  gold  leaf, 
which  in  possibly  greater  than  it  ought  to  be^  even  when  we 
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ftstimate  the  mte  of  bi'eakin<^  doAvn  i>f  the  tiekl  that  can  occxxv  in 
it.   With  mpect  to  the  deviatioti  of  the  calculated  index  id. 
rafiraistiiMi  fram  tfaa  true  itttex,  m  ift  ve^tafale  oil%  it  k  fair  to 
obMrve  that  the  value  of  K  ia  meaauMd  by  ateadv  electric  force, 
or  at  all  ewenti  for  electric  forces  of  perioda  mean  ipwater  tlian 
leconda.    If  we  had  means  el  ettimating  the  valne  ol  K 
for  theee  mpd  veveieak,  it  la  jaet  poanhle  that  all  turn 
out  r^^t.    AffOMf  on  the  other  hand,  our  knowledge  of  refrac- 
tive index  for  so-called  infijiite  wave  length  dependK  on  some 
assumption  oh  to  the  relation  between  wave  length  and  index  of 
refraoticm.    Now  the  reeeavoheK  <>f  La^gley  have  lately  given 
what  may  be  called  an  unexpeoteil  illation,  for  tliese  qaaUties  in 
the  case  of  rock-salt,  and  they  at  lea^t  warn  us  that  any  deduc- 
tions based  on  fonnuhe  derives!  fixnn  observations  in  the  visible 
<»r  ultra-violet  spectrum  only  must  l>e  receive<l  with  «^reat  caution. 
Again,  the  deviations  fj-nm  the  law  connectini^  refractive  index 
and  sj.>eciHc  ijiductive  rajwicity  -ill  seem  to  l>e  })ivtty  niucli  on 
one  side.     K  is  greater  than  th<'  xjuare  nwit  »it'  tlie  retVactive 
index.     In  otlier  words,  the  vel«Kily  calculate*!  on  the  electio- 
uiagnetic  theory  is  t<M»  small  t'oi'  these  except i«»nal  cases.     We  must 
reineinljer,  however,  thai  the  \elocity  «^i\en  liy  V       1   y  /a  K 
is  a  maximum  velocity  and  only  occurs  when  the  medium  is 
practically  unmagnetisiihle,  an<l  the  jKilarisation  in  the  diieetion 
of  the  electric  force.     If  hv  any  peculiar  action  of  mattei*  on 
ether,  either  of  these  conditions  is  not  fultilled,  which  may  well 
be  the  ca^,  we  ought  not  to  be  surprised  to  find  much  instances 
<4  less  velocity  as  are  afforded  apparently  by  the  vegetable  oils. 
(H  come  sneh  excaso  making  as  this  would  be  absurd  unless  we 
hsd  vei7  veal  evidence  in  smmMirt  of  our  theory — to  use  Maxwell's 
phrMe^  we  may  only  have  the  iirat  terms  of  the  theory — anil  we 
miHt  admit  that  we  are  in  feet  brought  round  again  U*  <mr  old 
question  of  the  relation  between  matter  and  ether. 

Since  Maxwells  time,  however,  a  great  deal  of  work  has  l>een 
(lone,  and  the  result  of  it  all  must  be  i-eju^arded  as  confirming  the 
theoiy  in  a  very  remarkable  manner.  The  most  important  work 
in  this  dii-ection  has  been  accomplished  l>y  Hertz,  and  we  will 
<lefil  in  the  tii-st  inst^mce  with  it.  We  sh.dl  then  l)e  in  a  hetter 
pusition  to  «liscuss  a  variety  of  facts  which  allow  us  to  disci  iminate 
lietween  Maxwell  s  and  more  general  theories.  The  first  suijixes- 
tioa  as  to  Leydeti  jar  dischari^e  Wein^  (•scillatory  umler  ^ome 
drcunistances  aj»pc/irs  to  haNe  been  nia<le  by  Henry,  in  1S4L'.  with 
the  oljject  of  explaining  cert^iin  anomalies  in  the  ol)serve<l  ma^'ne- 
i:isati»)n  of  nee<lles  by  the  jai-  tlischar^e.  Kaniday,  also,  in 
♦liscussing  what  happens  in  an  <)}H'n  circuit  under  induction, 
lujigines  that  on  the  removal  »if  the  electromotive  foi*ce  there  is  a 
Slugging  back  of  electricity  in  the  wire.  In  1847  Helmholta 
predicted,  on  theoretical  grounds,  that  a  Leyden  jar  dischaige 
thniQgh  a  circuit  of  small  dissipation  might  be  oscillatory  in 
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^laracter.  In  1858  this  suggestion  was  worked  out  in  all  it» 
details  by  Sir  William  Thomson,  and  Feddersen  Schiller  and 
others  verified  Sir  William  Thonison's  fonnultP  in  cases  where  the 
OSoillAtions  were  not  iiiiinniiap^pably  ni{Rd.  From  the  point  <^ 
view  which  we  have  acUipted,  it  does  not  require  much  imagination 
to  ena]>lp  us  tf>  spf  that  siiiof^  the  charge  of  a  condenser  corres|Kn\<l.s. 
toadist i-ihuti«mi)f  stmsH  in  the  dielectric,  tliat  stress  may^>e  revei*se«l 
if  <liscliar^e  is  very  rapid,  at  all  events  if  we  regaifl  the  sti'ess  as 
pr<xiiK*cd  by  a  mechanism  of  nny  sort.  This  sort  of  guessing, 
however,  clearly  in  out  of  place  unlcsis  we  ai-e  pi-epared  to  gmiit 
the  mechanism  something  like  inertia.  I  do  not  know  that  we 
ought  to  go  so  far,  and  oonsequentljr  the  above  considerations  are 
only  justified  because  they  lead  ns  to  a  known  e\]ieriniental  result. 
As  a  matter  of  lact>  Sir  William  Thomson's  calculation  was  exceed- 
ingly general,  and  only  involved  the  principle  of  the  conser\  ati»  »n  <  »f 
energy  and  known  experimental  electrical  relations.  The  result 
of  the  theory  is  simplicity  itself.  If  the  resistance  in  the  discharge 
circuit  is  greater  than  a  certain  (juantity  dej)en<ling  on  the 
capicity  ami  self-induction  of  the  jai-  an<l  circuit,  the  discliarare 
will  not  l)e  oscillatory  at  all,  but  the  plates  will  fall  back  to  zero- 
j)ot«'Mtial  by  jumps  :  in  other  wonls,  the  discharge  will  l>e 
intermittent.  It  is  not  dithcult  to  see  the  i-eas<in  of  this  by 
considering  the  intluction  tulies.  When  a  discharge  once  Ijegins, 
the  resistance  of  the  spark-gap  emirmously  diminishes,  the  slope 
of  electric  and  magnetic  intensities  in  the  neighbourhood  gets  very 
big,  and  the  corresponding  flow  <if  enei*gy  which  is  proportional  U> 
them  enomurasly  increases,  consequenlJy,  that  part  of  the  fiel<i 
gets  diKcharge<l ;  and  if  the  resistajice  in  the  other  pirt  <tf  the* 
circuit  Is  sulhciently  great,  the  diaohai^  may  have  disappeared 
and  the  dielectric  heale<l  up  before  sufficient  energy  has  again 
accumulatetl  t<»  bi-eak  down  the  dielecti-ic.  If,  on  the  other  hand, 
the  i^istance  is  below  a  certain  cnticai  value,  the  discharge  wiU 


be  oscillatory.    The  critical  resistance  is 


4  X  self-induction 

cap#ici  ty, 


and  when  the  circuit  has  exactly  tiiis  r-esistance,  the  discharge  w  ill 
1^  dead  l>eat,  as  it  is  oiflinarlv  assumed  to  be  in  the  elementary 
tlieurv.  ^^  e  must  recollect  that  as  stntu  as  the  oscillations  ;n>- 
set  u|i.  both  the  self-induction  and  i-esisiance  of  the  circuit  ai-e 
vastlv  different  fi-»»m  what  they  aiv  for  steady  currents.  Lord 
Rayleigh  has  .shown  that  as  the  fre<|uency  increases  the  resistance- 
will,  as  a  rule,  increase,  and  theself-induction  diminish.  Returning 
to  our  concept  of  tubes  of  electric  irtduction,  we  must  imagine  that 
at  first  the  tubes  coverge  on  the  wire  faster  than  they  can  Ije 
broken  up,  and  conse<|uently  pnKluce  a  state  of  induction  which 
reverses  the  direction  of  the  intensities  :  and  conseijuently  of  the 
current,  when  a  short  time  afterwaixls  the  tul>es  do  actually  movo 
in.  This  ]»nK*pss  may  l)e  rej>eatefl  several  times,  or  we  may  have 
an  oscillatory  discharge  of  sevenil  ixscillatious  before  equilibiiuin 
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is  attained.  The  period  of  oscillation  is  lixe<l  by  the  eleetn*- 
niiignetic  pmperties  of  the  system,  and  is  approximately — when* 

the  mistanoe  is  very  small — T  =  2  sr  ▼  V  t~7T  ^^'O'^"'^  when  Im 

is  self-induction  and  C  is  capacity.  This  Is  the  time  that  elapses, 
between  consecutive  similar  electric  states.   The  full  expression 

is  T = 2  ir -s-  >y  "TlT ^ C ^  homogeneous.  Consequently 

the  frequency  of  a  Leyden  jar  discharge  comes  to  he  /s:  a/  ^ 

wIh'ii  the  dissipation  is  sniall. 

Xnw  L  and  C  as  a  rule  are  very  small  <juaiitities,  so  that  t\w 
fre<|ueney  is  very  hi^h.  At  each  oscillation,  as  luis  \yeen  siiid,  we 
have  tubes  of  induction  moving  once  Iwckwanl  and  once  forwanl 
across  the  field.  Now,  there  is  nothi  ng  to  prevent  these  tubes  from 
radiating  Into  space — ^if  we  are  dealing  with  a  medium  we  shall 
have  an  electro-magnetic  disturbance  which  will  continually  pro- 
pagate itself  outward  if  there  is  no  dissipation,  and  its  velocity- 
will  be  comparable  probably  wHh  the  veh  wity  of  light.  The  wa^*e 
length  will  be  the  distance  moved  by  the  tul)es  during  one- 
oscillation,  and  consequently  will  be  given  by  dividing  the  velocity 

2ir  V 

by  the  frequency,  in  fact  Asa  Now  the  velocity  is  very  high,. 

/ 

so  that  though  the  frequency  is  very  gi-ejit  the  waves  may  still  be 
exti*emely  long.    Tf  we  use  Maxwell's  theory,  then  the  velocity  is. 

actually  given  by  1/  v  f^K  as  has  already  been  pointed  out,  and 

fi  K 

Clearly,  then,  a  good  way  of  testing  Maxwells  theory  will  l^e  to 
get  tiscillations,  and  then  measure  the  wave  length  by  the  dis- 
turbance pro|>»igated  outwnitl  from  them.  The  usual  plan  of  esti- 
inatini;wave  lengths  is  to  produce  a  state  of  stationai*y  vibration, 
an«l  then  measure  the  <listance  l>etween  nodes  or  planes  of  null 
etiect.  The  distance  from  one  lunXe  to  another  is  always  half  a  wa\  e 
length,  s«*  that  the  measui-ement  of  the  distance  from  node  to  n«xle 
gives  us  a  wave  length  on  multiplication  by  twa  The  usual  way 
of  setting  up  a  state  of  stationary  vibration  is  to  take  advantage  of 
the  principles  by  interference.  Every  musical  instrument  is  an 
illustration  of  this.  The  simplest  way,  of  oourBe,  to  set  up  a  reflector- 
and  get  interference  between  direct  and  reflected  waves.  It< 
must  always  be  borne  in  mind  that  no  interference  phenomena 
are  possible  at  all  unless  waves  take  some  time,  however 
short  it  may  be,  to  tniv<M  a  tinit*?  dist;iiice,  and  consequently  no 
in8tantJine<»us  propagation!  theory  coul<l  lead  us  to  ex]»e<-t  to 
oKserve  thus  phenomenon.  If,  liowc\fr,  waves  can  be  shown  to 
interfere,  we  know  that  they  must  Ije  propagjited  with  a  tinite 
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velocity  ;  and  UiM  means  they  must  oocmpy  space  for  a  iiiiite 
time.  But  waves  involve  the  motion  of  energy,  so  that  we  must 
admit  that  eneixy  fan  V)e  locat^xl  in  space,  and  as  a  consequence 
of  this  we  ai-e,  I  think,  just  as  certainly  led  to  imajipne  a 
"plenum  '  of  some  kind  as  if  we  could  touch  it  with  our  hands, 
or  smell  it  with  our  noses,  ar  taste  it  with  our  t^mgues.  The 
first  tleiluction  to  be  made  from  our  interfei-ence  experiment  then 
is  that  space  is  filled  with  a  medium  of  some  kind — unless  we 
are  prepared  to  admit  that  energy  may  exist  per  se — which 
amouBtB  to  filling  spaoe  with  an  idea  merely.  Experiments  of 
the  kind  suggested  have  been  actually  performed  by  Hertz.  In 
order  to  get  waves  of  a  manageable  length.  Sir  Williiyn  Thomaonls 
calculation  sIkjws  that  we  must  have  the  oipacity  and  self- 
induction  of  the  circuit  small.  Hertz's  first  discovery  whs  the 
means  of  getting  this.  Ccjmiuctors  wf*r*»  constructe<l  either  of 
plates  or  cyliudei*s  and  were  made  synuiictj  ical  alxiut  a  certain 
[Hjint.  This  point  is  the  iinyi  whvvv  thr  dischar^fe  t»cciirs.  To 
take  a  real  case,  lu  a  iv|.H'tiiion  Hertzs  earlier  exiHTinicuis 
by  Trout<m,  a  "vibrator"  was  use<l  consisting  »>f  two  brass 
plates  about  40  cm.  stj^uai-e.  These  plates  wei«  suspende<l  by 
dlk  tfaraads,  so  that  th^  plates  were  Tertioal  and  identical,  and 
their  edges  60  cm.  apart  From  each  plate  there  ran  a  stout 
brass  wire  toward  the  other.  Each  wire  carried  a  brass  knob — 
presumably  four  or  five  centmietres  in  diameter — and  the  distance 
between  the  knobs  was  about  three  millimetres,  the  terminals  of 
an  induction  coil  were  brought  respecti\  ely  to  each  plate  and  the 
coil  was  set  in  action.  At  each  break  t>f  the  pnmary  circuit  of 
the  coil,  one  of  the  plates  l)ecomes  j)ositi\  ely  the  othe?"  negatively 
cliarge<l.  As  s(>4»n  as  the  charging  has  }>rogressed  to  a  certain 
p<iint  the  «lielectric  breaks  down  l)etw(M'n  the  knobs  ami  a  sj){irk 
(•ccurs.  ]f  the  resistance  of  the  spirk-jwith  is  not  Unt  great,  we 
have  the  condition  necessary  for  the  setting  up  of  <»sfillations. 
The  fre<|uency  then  depeiKU  on  the  self-induction  and  capacity  of 
the  plates,  as  has  been  said  aevend  times,  and  18  in  general  so 
high  that  the  oonnaotion  of  the  plates  through  the  ooii  becomes 
of  no  moment^  tim  immense  **  impedance  "  of  the  coil  making  it 
practically  non-eottduoting  for  currents  of  this  frequency.  Some 
attention  has  to  be  paid  to  the  condition  of  the  sui^aces  l>etween 
which  the  spark  occurs.  If  the  lialls  are  not  finely  poliKhe<l,  if 
the  negative  one  is  illuminated  by  ultra-violet  rays,  the  sjwirk 
will  not  be  sudden  enough,  compared  with  the  j>en(Ml  of  an 
oscillation,  to  enable  the  oscillatory  motion  to  l>ecniiic  cstnl)li8hed, 
Lenanl  ami  Wolf  have  lately  shown  that  ultra-violet  Iii;ht  causes 
the  knobs  (especially  when  negatively  charg(^l)  to  j^ive  otl  dust 
which  is  t4»rn  from  their  surfaces — thus  causing  glow  discharge'. 
When  everything  is  well  arranged  there  is  a  series  of  straight, 
bright,  white  sparks  between  the  knobs  at  every  discharge — very 
recognisable  after  they  have  once  been  attended  to.    The  next 
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Step  is  to  €«d  WMBe  mmm  of  deteoting  the  eleotrooMgnetic  WAvm. 
which,  aoooffding  to  our  theory,  are  prcipagBtdd  outw»rds  from 
the  vihrmtor.   Thk  Herts  aoooniplished  by  taking  adTantage  of 

a  piO}>«>rt y  borrowed  fnmi  acongtioe.  1 1  is  well  known  that  if 
any  vibmtii^  ayvtem  is  subject  to  accelerating  forces  of  the  same 
peHiwl  as  its  own  period  of  vibnition,  when  vibrating  freely,  the 
etiect  will  Ix?  cunuilative,  Hn«l  the  system  will  he  cause»l  to 
vibrate  stn>nj?ly,  though  any  ijulividual  inipulKe  iiu«»ht  he  quite 
inciipihlf  n{  {innlucing  nii  obfiervuble  ett'ect.  Tlie  same  principle 
may  l>e  extended  to  the  action  <>t*  electric  iwcillations  on  coii- 
<luctoi*s.  We  muKt  have  u  resonator "  or  ctmductor  where 
natural  period  of  electrical  oscillation  calculate<l  from  Sir  AVilliam 
Thomson's  lomrahe  ooincides  wHh  that  of  the  vibrator.  In 
nractiee^  the  length  of  wh<e  most  appropriate  to  the  rasonator  ia 
round  by  experiment.  The  wire  is  bent  into  a  oirnle  and  the 
ends  broui^t  close  together  by  a  fine  screw  attachment.  If 
electric  foroes  act  on  Huch  a  resonator  in  such  a  way  as  to 
produce  a  cumulative  eflnct  the  electrical  distorbanoe  will 
become  sufficient  to  cause  sparks  to  pass  Ijetween  the  ends  of 
the  wire.  We  have  therefore  Vx^th  a  means  of  setting  up 
<listurl>ances  of  the  re<juirefl  character  and  of  detecting  them 
at  n  considerable  dist-fince  away.  A  vibmtor  of  the  dimension^ 
given  alM»ve  completes  an  oscillation  in  one-thirty-millionth  of 
a  second,  and  if  the  disturbance  is  projwigated  with  the  velocity 
of  light  will  consequently  yield  waves  of  about  ten  meters  wave 
length.  The  resonator  for  such  wares  as  these  was  found  to 
iei|iiiio  two  hoKlred  and  ten  oentimetres  of  Ko.  17  wire  when 
bent  into  a  cirole.  Without  goin^  into  many  very  interesting 
questions  as  to  the  best  relative  positions  ol  the  planes  of  vibrator 
and  resonator  it  will  be  sufficient  to  skate  that  in  one  position 
of  the  resonator  the  most  effective  component  is  the  electric, 
and  in  the  perpendicular  p>siti<»n  the  most  effective  component 
is  the  magnetic  intensity.  Perhaps  the  most  imjx>rtant  exj>eri 
nient  one  may  make  with  this  apparatus  is  the  denjonNtmtion  of 
nodes  and  IcKjps  l>etwet^n  the  vibrator  and  a  large  sheet -zinc 
retlector.  The  length  of  the  waves  roughly  c<»ntinns  the  theory 
that  the  velocity  of  pixjpagatiun  is  the  velocity  <jf  light,  while 
the  existence  of  loops  and  nodes  demonstrates  the  truth  of  the 
more  important  pr^iminai^  assumption  as  to  the  enstence  of  a 
mediom.  The  apqparatiis  itself  may  be  modified  and  for  some 
porpoees  improved  by  vsing  two  cylinders  tipped  with  balls  lor 
the  vibrator  and  plachig  them  in  the  focus  off  a  large  parabolic 
cylindrical  mirror  so  as  to  render  the  elei  tric  rays  parallel.  The 
receiver  in  this  amingement  consists  of  a  lengthy  wire  placed  on 
the  fr>cal  line  f>f  another  mirror  and  interrupted  by  a  spark  gap 
in  the  usual  manner.  With  this  apparatus  Hertz  has  imitaterl 
most  optical  effects.  He  has  shn\v!i  that  the  onlinary  laws  of 
reflexion  of  light  are  obeyed  by  these  electric  or  "  etheric  "  waves, 
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MfX  by  constructing  a  large  pmin  uf  pitch  has  founil  the  iiulex 
of  refraction  of  that  substance  for  long  waves  to  which  it  is  of 
c*»ui*Ke  tranKpareiit.     These  iiiensui*enient«  are  all  in  iis  clone 
ac-cor<l;ni<'e  with  Maxwell's  theory  na  could  be  expecte<l,  seeing 
the  tlitiiculty  tliere  is   in   niaking  exact  nieiuiurenients  «»t  the 
ptisition  of  so  large  a  Ij^xly  as  a  resonator.     It  may  ^>e  «|uestiune<l 
%whether  gre<it*!r  accuracy  might  nut  he  obuiined  by  the  use  oi 
Geissler  tulje^i,  coupled  with  some  system  of  photography.  Thet»e 
;tttbeB  have  already  been  suooessfnlly  applied  in  Dr.  Lodge's 
laboratory,  and  if  it  be  permiflaible  to  prophesy  wildly,  we  may 
•see  in  this  observaUon  the  genn  of  a  great  future  development* 
.Signalling,  for  instance^  might  be  accomplished  secretly  by  means 
of  a  sort  of  electric  my  flaaher,  the  signals  being  invisible  to 
•anyone  not  pixjvided  with  a  properly  turned  tul)e.   An  important 
point  in  optical  theory  has  l>een  settled  lately  by  the  use  of 
Hertz's  apparatus  in  the  hands  of  Fitzgerald    and  Trrtuton. 
Assuming  the  truth  »>f  the  electnMnagnetic-  thtM»rv  for  a  moment, 
we  liave  to  answer  the  old  ijuestion  as  to  the  relation  of  thf  planes 
of  the  intensities  to  the  plane  of  }.K)lari.sation.    The  answei'  is 
^ietinite  an<l  <lecisi\e,  and  is  to  the  eii'ect  that  the  magnetic  inten- 
sity is  in  the  plane  of  polarisation,  and  the  electric  intensity  as  a 
•cousequenoe  in  the  pei-pendicnlar  plane.  Hertz,  iigain,  haa  himself 
'Constructed  a  very  interesting  model  of  a  tounualine  erystal  by 
means  of  wires  stretched  side  by  side  on  a  frame.   This  may  be 
considered  to  form  a  system  in  two  dimensions,  with  conductivity 
along  one  axis,  and  much  less  conductivity  in  the  perpendicular 
direction.    The  behaviour  of  such  a  frame  to  Hertz's  p>larised 
rays  is  exactly  e«juivalent  to  the  action  <»f  a  plate  of  tourmaline, 
Kuch  as  is  generally  sold  for  the  pur|xjse,  on  a  beam  of  }x)lariiie<l 
light.    This  suggests  tlie  apj)arently  inevitiible  conclusion  that 
unless  energy  can  l>e  dissipiite<l  in  s<inie  other  way  than  l>y 

•  conduction  the  crystals  of  tounnaline  nmst  have  a  one-sideil  con- 

•  tluctivity.    This  action  must  take  place  in  a  manner  depending  i*n 
vthe  minute  structure  of  the  crystal,  the  variation  of  conductivitieB 
along  and  pei  pendicular  to  the  axes  of  crystals  as  a  whole  being 
a  well-known  and  corresponding  ];^enomenon.   We  turn  now  to 
some  vei7  interesting  experiments  made  by  Hertz  on  the  way  in 

•  which  the  vehxjity  of  propagation  is  influenceil  by  the  placing  iji 
.a  wire  in  the  iield  and  applying  the  })eriodio  electric  forces  to  one 

<if  its  ends.  For  this  purpose  the  flat  plate  apparatus  previously 
described  is  furnished  with  an  additional  plate  placed  innnecliately 
behin<l,  and  pjirallel  to  one  of  the  Hat  plates  in  the  original 
appiiatus.  A  wire  is  led  out  in  front  from  this  plate,  and  the 
«'xpeiiment  consists  in  obtaining  interference  l>etween  the  radia- 
tion from  the  wire  and  the  direct  radiation  from  the  plates  ;  as  a 
result  of  these  experiments  Hertz  was  led  to  believe  that  the 
velocity  of  pn>p;igation  is  different  in  a  wire  from  what  it  is  in 
space.   Another,  and  perhaps  a  better  way,  is  to  measure  directly 


Digitized  by  Google 


PREfillitM  8  ADDUl:^— bECi'lUN  A. 


47 


the  wave  length  iii  a  wire,  as  has  been  done  by  J.  J.  ThimiMin, 
and  cuiupii^  this  with  the  wave  leii/^tli  in  air.    By  this  method 
Thomson  concladee  that  the  velocity  of  propagation  is  the  same 
in  hoth  cMee  in  direct  oontradietion  to  the  results  obtained  by 
Herti.   This  is  a  point  of  considerable  importance^  as  Maxwell's 
theory  dearly  indicates  that  the  velocity  should  be  the  same  in  both 
esses.   Belore  we  pursue  the  matter  farther,  it  will  be  convenient 
here  to  give  some  sl^^ht  c<  nnparative  account  of  the  different  theories 
which  are  at  our  disposal  if  we  abandon  the  theory  of  Maxwell. 
We  shall  then  Ije  in  a  better  position  to  estimate  the  value  of  the 
evidence  which  is  before  us.    Assuming  that  Hertz  s  experiments 
have  placed  the  existence  of  a  milium  beyond  tloubt,  we  need  not 
<levote  any  attention  to  th<jse  theories  which  depend  on  the 
assumption  of  action  at  a  distiince,  and  take  no  notice  of  inter- 
ine^liate  effects.    A<^o<mI  account  will  Ixi  found  of  them  in  a  rejxirt 
of  the  British  Association,  188.1,  by  ProfcHsor  Thomson.  There 
are  at  least  two  theorie,s  l>eside.s  Maxwell's  which   claim  our 
att**ntio!i  ;  l>oth  of  them  take  the  action  «>f  a  medium  into  account. 
One  of  them  is  due  to  Helmholtz,  an<l  the  other — which  is  re-;illv 
the  mcMit  general  theory  that  can  be  framed  from  the  exi>erimental 
(lata — is  due  to  J.  J.  Thomson.     To  come  to  the  point  at  once, 
Helmholts's  theory  differs  from  Maxwell's  in  making  a  rather 
more  general  assumption  as  to  the  rektion  between  electric  force 
and  dielectric  polarisation  than  is  made  by  Maxwell   This  leads 
to  the  polarisation  currents  being  r^rded  as  incompressible," 
while  in  Maxwell's  theory  it  is  the  "  total "  current  made  up  of 
the  conduction,  and  polarisation  current  which  is  mathematically 
MX  Among  other  results  to  which  the  theory  leads  is  that  in 
some  of  the  resonators  used  by  Hertz,  slight  changes  of  capacity 
—as  by  adding  or  cutting  off  tinfoil— should  not  make  much 
difference  to  the  period,  while  the  facts  are  that  Herts  found  that 
considerable  difference  was  thereby  prcxluced  ;  on  no  theory  but 
Maxwell's  is  this  accounted  for.    Tt  may  be  mentione<l  that,  as  a 
working  theory,  Helmholtz's  is  far  more  complicat-ed  tlian  Max- 
well's, so  that  unless  it  proved  to  ix)ssess  any  great  superiority  it 
could  not  Ix'  s(»  sei  viceable.    The  genenil  theory  due  to  J.  J. 
Tliomson  pr«xe<^ls  from  the  assumption  that  the  <lielectric  polari- 
sation currents  are  proportional  to  the  rate  of  charge  of  electro- 
motive force — we  may  sjiy  are  equal  to  rj  times  the  electro- 
motive force.    Now,  if  t;=  K/4  tt  we  have  Maxwell's  theory,  and 
ifiysskK  we  have  Helmholtz's.    The  differences  between  this 
theory  and  Maxwell's  are  summed  up  by  Thomson  as  follows : — 

1.  The  existence  of  a  normal  wave  in  the  geiier»l  theory,  but 

not  in  Maxwell's. 

2.  A  difference  in  the  velocity  of  propigation  of  the  trans- 

verse wave, 

3.  A  difference  in  the  relation  between  electric  currents  and 

magnetic  force. 
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4.  Forces  arising  from  diaootiitinttity  In  the  cnrrents  (in  the 
general'theory,  bat  not  in  Mnxweirs). 

We  next  turn  to  the  mean.H  that  have  \ieen  disooTered  of  dis- 
criminating, experimentally,  l>etween  thf*  theories. 

Let  iiR  tnkf  it)  order  the  points  of  diiferenoe  that  have  been 
enunierat^<l  a  In  >\ 

With  resprct  to  (1),  all  we  can  say  is  that  in  Hertz's  experi- 
ments iin  tniof  of  a  normal  \vm\  p  has  been  discuveperl. 

As  to  (2),  I  have  alrea<ly  .states!  that  as  far  as  the  liniite<l 
accuracy  of  the  experiments  can  prove  it,  the  velocity  of  propa- 
gation is  that  which  is  or  may  be  given  bj  Maxwelf s  theoiy. 

With  respect  to  (3)»  tiiere  is,  I  tidnk,  no  cKreet  evidence^  and 
forces  indicated  in  (4)  have  not  been  observed,  either  tbnnigh 
dearth  of  experiment,  imperfection  of  appamtna^  or  became  they 
do  not  exist.  Seveml  indirect  means  have  been  discovered  by 
Thomson  of  testing  the  theories.  The  tii*st  is  that  in  the  case  of 
a  wire  connected  to  the  third  plate  of  a  vihmtor  system,  the  rat^ 
of  decav  of  the  enerj'v  of  the  waves  in  the  ^^'ire  should,  Tn* 
ISIaxwell's  theory,  l)e  nearly  proportional  to  the  specitic  I'esistanee 
of  llu'  wires  when  liie  frequency  is  high  enough.  An  experiment 
hns  ix^en  made  hv  Tlmmsun  bv  which  this  is  shown  to  be  reallv 
the  case.  On  Helmholtz's  or  the  general  theory,  and  with  the 
freqaencies  of  vibration  used,  the  conducti^4ty  should  not  have 
made  much  difference.  All  the  evidence  therefare  points  in  one 
direction.  There  remi^ns  bat  the  ooManding  oilforence  dis* 
covered  by  Herts  in  ^  wave  length  oC  the  os^Ual^ons  in  wire 
and  in  air.  With  respect  to  this  lliomMm.  hn»  suggested  what 
may  very  likely  turn  OVt  to  be  the  cause  of  the  discrepancy 
between  his  observations  and  Herts'^  It  is  thatt  if  the  third 
plate  is  accidentally  displa<*e<i  in  any  way  during  the  conrse  f)f 
the  experiments  then  there  will  prf>bably  result  a  change  of 
capacity,  due  to  the  presence  of  other  conductors  (say  a  wall) 
which  would  account  for  the  dirt"erence  observe<l.  To  sum  up,  it 
is  perhaps  not  Um  much  to  say  that  the  e^'idence  in  favour  of 
Maxwell's  theory  is  overwhelming,  and  that  for  the  futui-e  it 
must  be  our  guide  in  all  electrical  investigation.  I  ought  not  to 
leave  this  part  of  the  subject  wil^ut  referring  to  &e  mathe- 
matical wons  of  Heaviside,  who  restates  MazwelFs  theory,  and 
whose  mathematical  discoveriee  of  the  detailed  bdiaviour  of 
electro-magnetic  waves  ha.s  far  outrun  any  knowledge  of  them 
de<luce<l  fi-ora  experiment.  The  sideway  motion  f4  energy  insisted 
on  by  Poynting  was  also  indicated  on  rather  diiicrent  grounds  by 
Heaviside.  Tt  remains  for  me  to  make  some  remarks  concerning 
the  ultimate  nature  of  the  mechanism  by  which  Maxwell's 
stresses  are  pr<Kluce<l.  The  thing  which,  perhaps,  strikes  one 
most  strongly  alxmt  the  theory  is  that  it  oftei"s  no  suggestion  as 
to  the  way  in  which  electritication  is  brought  alwut.  "VVHhy 
should  the  ether  in  the  neighbourhood  of  a  bit  of  sealing-wax 
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that  has  been  mbl>e<'l  l)e  hnmght  into  this  curious  polarised  state? 
Uutrht  we  to  imagine  that  ^jt-avity  is  caused  by  ether  stresses  ? 
The  answer  to  this  hist  question  was  given  long  ago,  and  is  to 
the  etiect  that  of  course  we  can  repi*eseut  the  actual  state  of 
•rnivitaiion  on  the  earth's  surface  by  a  distribution  of  stresses, 
liut  they  wouhl  rerjuire  to  W  \'ery  great,  no  less  than  a  pressure 
of  37.000  t<»ns  weight  per  square  inch  in  a  vertical  direction, 
ctdubined  with  an  equal  tensir»n  in  all  horizontal  directions  —this 
is  about  3,000  times  the  breiiking  strength  of  steel.  (Tait's 
"Properties  of  Matter.") 

Before  we  pusli  our  enquiry  as  to  the  meebankm  of  electrifi- 
cation any  further,  it  is  necessary  for  us  to  glance  rapidly  at  the 
more  pronunent  features  of  the  relations  generally  summed  up 
onder  the  title  of  electro-chemistry.  Modem  researches  have 
only  served  to  strengthen  I^raday's  pcsition,  that  when  a  current 
passes  throngh  an  electrol3rto  the  amount  of  decomposition 
biouf^t  about  is  strictly  and  exactly  proportional  to  the  time 
integral  of  the  current.  This  quantity  will  for  the  future  be 
referred  to  as  a  "quantity  of  electricity,"  and  must  not  be 
imagined  in  any  way  to  connote  that  electricity  is  a  substance— 
or  even  that  it  is  a  state  of  motion  of  ether — though  much  might 
Ije  said  for  Inith  of  these  views.  If  we  extend  the  definition  so 
?\s  to  discriminate  between  those  subsUmces,  which,  under  certain 
t ircumstfinces,  travel  in  the  nominal  direction  of  the  current,  and 
thase  which  tnivel  in  the  reverse  direction,  we  may  say  that 
during  electrolysis  one  ir)n  carries  a  cerUiin  jx>sitive  quantity  of 
electricity,  while  the  other  carries  an  etjual  negative  quantity. 
Adopting  the  onlinar}'  atomic  theory  of  chemistry,  the  results  of 
experiment  may  be  summe<i  up  in  the  statement  that  all  moiio- 
vaient  atoms  require  the  same  quantity  of  electricity  to  free 
them  en  liie  eleetoodes,  and  the  quantity  of  electricity  required 
to  pass  a  divalent  atom  is  twice  the  quantity  required  lor  a 
monovalent  atom ;  lor  a  trivalent  atom,  three  times,  and  so  on. 
Farther,  I  think  it  may  be  considered  as  estabUshed  that  the 
apparent  decomposition  <k  an  electrolyto  into  its  ions  by  a  current 
is  really  merely  a  process  of  direction,  and  is  not  a  real  process 
of  decomposition.  Taking  the  case  of  a  s<dution  of  copper- 
sulphate,  for  instance,  it  is  probably  not  true  to  say  that  the  ions 
are  forced  apart  by  the  current,  or  rather  by  the  electric  force, 
but  that  continuous  dissociation  is  a  nomud  state  of  such  a 
'^tlution,  and  that  all  the  electric  force  does  is  to  cause  a  con- 
gregation of  ions  at  the  two  electrf)rlas.  This  conclusion  is 
deduced  from  the  fact  that  electrolytes  ap|>ear  t^)  ol)ey  Ohms' 
law  very  exactly,  which  would  l>e  a  very  unlikely  or  even  imjxw- 
sible  thing  to  happen  if  work  were  required  to  produce  diasocia- 
rion  as  well  as  to  make  the  ions  give  up  their  charges.  Some 
[hihjs<>phers  have  regarde<l  the  facts  of  electrolysis  as  showing 
that  there  must  be  a  real  ditierence  between  a  positive  quantity 
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of  electricity  and  a  negative  (juantity  of  pleotricity  l)oyon<l  the 
(liflerence  uf  sign  which  is  include<l  in  oui*  deliniti(»n.  Tliis  idea 
is  familiar  to  everyone  from  the  very  terms  ''positive  electricity 
and  "negative  electricity/'  The  phraae,  **rmiitfB  Qtuntity  of 
Electridt^"  thus  connotes  miieh  less  than  the  by-no-means 
iHiuivalent  phrase,  "Quantity  of  Fbsltive  Electricity. If  the 
latter  phrase  is  legitimate,  we  must  admit  that  we  think  we  know 
more  about  electricity  than  is  actually  the  case.  For  instance,  in 
hydrogen  chloride  (possibly  only  in  the  presence  of  water),  we 
tind  that  the  direction  of  inotion  of  the  hydrogen  coincides  •  with 
the  nominal  direction  of  the  current,  or  in  our  notation  ejich 
liydiogen  atom  carries  a  positive  (juantity  of  electricity.  Tn 
hydrogen  sulphate  the  ciise  is  the  same,  and  in  silver  chlori<le 
rind  silver  sulphate  it  is  the  silver  which  carries  the  positive 
quantity.  Thus,  so  far,  all  is  well,  anil  if  we  like  to  suppose  that 
silver  carries  positive  electricity  nothing  can  be  said  against  it. 
If  we  take  the  cases  of  Iodide  of  fetsBwium  and  Iodide  of 
Bromine  however,  we  notice  that  in  one  case  the  iodine  goes  one 
way,  and  that  in  the  other  it  goes  in  the  opposite  way — coiiae- 
quently  if  we  talk  o£  iodine  carrying  a  positive  charge  in  one 
case^  we  must  admit  it  carries  a  negative  charge  in  the  o^er. 
The  chemical  theory  of  Berzelius  was  <lestn>ye<l  by  this  and 
similar  facts  (not  very  many,  by  the  way),  but  it  nee«l  not 
influence  us  with  respect  to  the  (juestion  in  hand.  The  only 
point  we  have  to  note  is  that  tlie  hypothesis  of  positi\e  and 
negative  electricity  at  once  forces  us  to  make  the  a^lditional 
hypothesis  that  a  given  at<^m  may  sometimes  carry  one  and 
sometimes  the  other. 

Now,  from  the  extraordinary  quantitative  fixity  of  the  charges^ 
it  is  very  difficult  to  escape  ihe  impression  tiiat  eleetriiicatiotiy 
regarded  as  a  state  of  the  ether,  ia  a  consequence  of  the  same 
cause^  whatever  it  may  be  that  conditions  the  distinction  between 
element  and  element.  If  there  l:)e  anything  in  this  view,  it 
becomes  difficult  to  understand  how  iodine  can  sometimes  carry 
positive  and  sometimes  negative  electricity  and  be  still  iodine. 
The  view  that  free  att)ms  (at  least  when  they  are  ions)  are  asso- 
ciated with  an  ether  state  which  we  call  electritication  has,  J 
consider,  been  somewhat  strengthened  recently  by  the  researches 
of  Ostwald.  According  to  the  Clausius- Williamson  hypothesis 
(which  we  have  tacitly  assumed  above  in  ortler  to  account  for 
electrolytes  obeying  Ohm's  Law),  every  liquid  is  in  a  steady  state  of 
diMciciatiaa.  The  influence  which  any  such  liquid — say  a  solititka 
of  hydroehlovie  aeid — ^has  in  bringing  about  aimh  chemical  efaaage 
as  the  invenion  of  sugar  is  supposed  by  Ostwald,  on  very  strong 
grounds,  to  depend  on  the  amount  of  this  dissociation.  Bub  <m  our 
vienr  of  electrolytic  conduction,  the  number  of  free  ions  must  be 
proportional  to  the  conductivity,  since  it  is  only  by  them  that 
conduction  takes  place.   Ostwald  has  shown  eupsrimentaUy  that 
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when  difl^rent  acids  are  oompiml  together  the  velocities  of 
rea«tioik  winch  the^  induce  in  the  inversion  of  cane  sugar  are 
propoitioiial  to  theur  conductivities.  Aaauming  that  the  CwusiuB- 
WilliMBMm  hypothesis  is  estahHshed  on  grounds  other  than 
electrolytic — and  Ostwald  gives  strong  reasons  for  this  view- 
then  we  are,  I  think,  compelled  hy  the  resistance  law  to  believe 
that  each  atom  is  necessarily  accompanied  by  that  ether  state 
which  we  call  electrification.  Further,  Helmholtz  has  shown  that 
it  is  only  when  these  stiites  or  charges  are  given  up  at  the  elec- 
tn^les  that  any  considerable  proportion  of  the  energy  reciuired  for 
flet'trolysis  is  required.  Should  we  Ije  justitip<l,  then,  in  giving 
eac'h  atom  its  corresponding  etjuivalent  of  tul>es  of  induction  ?  I 
hold  not.  1  conceive  that  it  is  only  where  the  work  hfis  \)een 
done — the  work  required  to  transfer  (and  pnjlmbly  modify) 
the  ether  state  from  tiie  atoms  to  the  electrodes  tlut  we  get 
electriUcation  ss  we  know  it.  I  prefer  to  think  that  a  &ee  atom 
may  poesihly  have  properties  much  more  analogous  to  those  of 
free  ether  than  to  those  of  matter  as  we  know  it.  In  other  words, 
a  free  atom  does  not  carry  a  "  charge  "  at  all,  hut  something  which 
becomes  a  charge  when  it  is  transferred  to  an  electrode.  As  a 
wild  speculatirjn,  is  it  the  "  free  at<ims  "  in  a  dielectric  that  are 
"polarised"  by  electro-motive  force,  and  is  the  *' vector  change" 
which  we  have  called  polarisation  relateil  simply  to  the  average 
poitinn  vector  of  the  system?  Tn  ortler  to  illustrate  some 
consetjueuces  of  this  view,  let  us  look  a  little  more  closely  at  such 
a  reaction  as  occui*s  when  chloride  of  silver  is  electrf»lysetl.  This 
is  about  the  simplest  case  that  can  be  found.  Acconling  u>  my 
view,  we  have  atoms  of  chlorine  and  atoms  of  silver  esusting  in 
the  hmed  salt.  These  atoms  are  not  **  free^**  m,  before  thev  can 
be  so  free  as  to  combine  into  molecules  at  the  electrodes  work  has 
to  be  done  on  them,  resulting  in  the  electrodes  becoming  charged. 
The  electral  state  of  the  wandering  atoms  is  not  at  all  the  same  as 
the  electral  state  of  the  anodes  when  they  become  charged.  Neither 
is  it  neutral,  but  it  is  such  that  by  the  application  of  work  electri- 
hcation  results.  As  to  the  manner  of  this  T  suppose  nothing 
<"an  Ije  siiid  till  we  know  the  exact  relation  of  free  atoms  Uj  ether. 
%Vhether  to  imagine  that  the  energy  is  required  U)  cause  com- 
bination of  atoms — from  the  reactions  of  whose  associateil  ether, 
charge  results — or  whether  the  combination  is  merely  an  expres- 
sion of  the  transference  of  the  state  to  the  electrodes  by  the 
doing  of  woik^  I  leave  to  the  curious  to  disoover.  Suppose  now 
we  start  with  silver  or  chlorine  molecules^  and  force  thiem  to  part 
into  atoms  by  methods  other  than  electrfcal,  the  question  arises 
as  to  vdttt  ^  state  of  these  atoms  will  he.  Will  it  he  the  same 
as  when  they  are  wandering  in  a  fused  mass  of  silver  chloride  f 
To  bring  them  to  that  state  there  would  be  required  (by  the 
transference  of  energy)  to  be  exhibited  somewhere  the  pheno- 
mena ol  charge.   If  they  linally  reach  that  states  as  I  imagine 

d2 


Digitized  by  Google 


53 


PRUIPBXX^S  A1>DBB88 — aSOnON  A. 


Ihey  mxiMt,  then  the  phenninfliui  of  chai^ge  must  appear.  Let  vm 
take  two  plates  of  platinum  and  place  the  silver  or  chlorine,  or 
even  the  chloride  of  silver,  between  the  plates,  and  by  some 
means  persuade  the  chloride  to  decompose  into  atoms  of  chlorine 
and  silver,  or  the  molecules  of  silver  inU)  atoms  of  silver,  or  the 
molecules  of  chlorine  into  atoms  of  chlorine.  Then  I  consider 
that  if  the  layer  of  substance  Is  thin,  the  platinum  plates  will  l>e 
found  to  be  charge<l— if  work  has  had  to  be  done  in  forcing  the 
decomposition.  In  fact,  just  as  in  electrolysis,  or  by  the  appli- 
cation of  electric  force  atoms  in  the  *'  thinl "  state — if  I  may  so 
express  it— cannot  be  got  into  molecules  without  producing  the 
phenomena  of  charge,  so  if  once  in  molecules  they  cannot  be 
brought  to  third"  state  atoms  without  sufiiaring  a  defect  of 
something — ^which  becomes  sensible  by  the  charging  of  the  plates. 
Let  some  silver  chloride  placed  between  platinum  plates  be  elec- 
trolysed into  silver  and  chlorine^  then  small  layers  of  these 
substances  (really  free)  will  appear  on  the  plates.  Then  remove 
the  undecomposed  silver  chloride  entirely  and  bring  the  plates 
together  with  pressure.  Suppose  tliat  recombination  into  silver 
chloride  results  irum  this  pressure.  Then  between  the  time 
when  there  were  molecules  <jf  silver  and  molecules  of  chlorine, 
and  the  time  when  there  were  molecules  of  silver  chloride,  there 
will  have  been  by  all  chemical  experience  atoms  of  silver  and 
atoms  of  chlorine.  During  this  separation  they  will  have  (by  the 
application  of  external  work)  to  undo  from  the  electrodes  what 
was  done  during  electrolysis — if  one  of  the  plates  retained  the 
charge  (say  positive)  which  it  got  during  electrolysis,  that  charge 
wiU  disappear.  If  the  charge  has  been  lost  beforehand,  then  the 
plate  will  appear  negatively  charged.  A  corresponding  charge 
will  appear  at  the  other  elecrode.  Both  electrodes  will  thus  be 
charged.  I  was  le<l  to  these  speculations  by  attempting  to  find 
an  explanation  of  the  ultimate  course  of  the  etVects  pmducetl  by 
rubbing  bodies  togeth(M-,  or,  in  other  words,  the  ultimate  ccmrse 
of  action  of  a  fricti«uifil  electric  machine.  I  was  stioick  in  the 
tirst  place  by  the  fact  that  most  substances,  which  we  know  from 
hereditary  experience,  to  lend  themselves  best  to  the  construction 
of  electric  machines  are  very  complex  molecnlarly.  Frobahly 
much  more  so  than  the  general  run  of  so-called  <memical  oom- 
pounds.  Some^  like  sulphur,  are  capable  of  allotropic  modifi- 
cations ;  wmbf  like  sealing  wax,  defy  precise  ehemical  description  ; 
some,  like  metals,  are  in  a  transition  state  of  combination  with 
gases  condensed  on  their  surfaces;  others,  like  silica,  are  in 
unknown  combination  with  water,  as  in  quartz  crystals — our  old 
friend  "electrical  amalgam"  is  as  intletiiiite  jis  most  amalgams. 
Fused  quartz,  T  find,  is  not  particularly  easily  electrilied,  but 
even  it  must  have  its  gas  layer. 

Now,  there  ai*e  many  cases  in  chemistry  of  actujil  and  undoubted 
chemical  change  being  brought  about,  directly,  or  indirectly,  by  the 
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application  of  pressure.  Professor  Liversidge,  to  whom  I  raen- 
tion€<l  this  mattor,  has  informed  me  that  dry  alum  and  dry  lead 
acetate  become  liquifl  on  rubbing  together  in  a  mortar  ;  hydrate  of 
chloral  and  camphor  do  the  same.  It  is  a  question  a.s  U)  the 
e<»iiil)ination  pnxiuced  by  stnmgly  pressing  together  powdere<.l 
raetnls,  or  corresponding  salts,  T  have  made  some  experiments 
on  solid  paraffine,  and  believe,  though  I  desire  to  repeat  the 
ezperixnentB  before  being  abBolntely  snre,  l^at  paraffine  melting 
normally  at  about  53*  C,  may  be  cansed  to  begin  to  melt  some 
two  degrees  lower  by  having  nndergone  intenee  preHsore.  The 
melting  pcnnt  also  seems  to  be  lees  definite.  Again,  the  electric 
charges  produced  by  compressing  crystals  are  well  known,  and 
smce  on  this  theoiy  such  charges  are  the  sign  of  forced  chemical 
change,  since  the  amount  of  charging  occurring  in  any  crystal  is 
associated  with  the  relation  <>f  the  compression  to  the  crvstallo- 
graphic  axes,  it  is  suggested  that  the  state  of  chemical  combination 
(<»f  the  higher  onler — generally  called  physical)  is  different  along 
<litiV'rent  axes.  Again,  Strouhal  and  Barus  have  given  gtxjd 
reiison  for  thinking  that  the  molecular  grouping  of  steel  alters 
under  stress ;  and,  in  fact,  explain  viscosity — after  Maxwell — ^in 
this  manner.  Taking  these  and  other  &ctB  into  account^  my 
position  is  that  if  chemical  change  (indnding  the  reconstmction  oiE 
so-called  "  physical  compounds  ")  is  accompanied  by  the  f  reemg  of 
atoms,  even  if  they  be  afterwards  ccnnbined  in  Another  way,  only 
this  free  in g,  if  requiring  the  expenditure  of  energy,  will  be  accom- 
panied by  the  phencmiena  of  ehaige.  Applying  this  reasoning,  in 
connection  with  Helmholtz's  important  views  as  to  "  Ixjundary 
layers  "  to  the  case  of  an  orrlinary  frictional  machine,  I  i*egard  the 
tirst  elect ritication  as  due  to  actual  chemical  change  occurring  in 
the  Ixmndary  layei-s  l)etween  the  rubl)er  an«l  the  glass  plates. 
This  change  need  not  be  large.  Thus  I  have  calculated  roughly 
that  if  a  large  Holtz  machine,  which  charged  about  ten  jars  to 
such  a  potential  in  about  a  hundred  seconds  as  would  allow  them 
U)  give  a  spark  two  or  three  inches  long,  had  been  replaced  by  an 
equivalent  plate  machine^  with  a  layer  of  water  vapour  on  the 
plate  surface^  then  an  amount  of  decomposition  corresponding  to 
about  a  nullionth  of  a  gramme  per  second  would  account  for  the 
effects  observed.  I  had  no  reason  for  taking  a  layer  of  water  on 
the  glass  surface,  except  to  enable  me  to  make  a  rough  calculation. 
Nothing  can  l>e  better  than  a  colloid  like  glass  itself.  A  very 
small  .surface  change  would  account  for  all  the  results,  especially 
as  it  might  undo  itself  while  the  machine  was  not  working,  and 
particularly  if  it  got  reverse<l  ;  and  would,  I  think,  be  so  small  as 
to  escape  detection  by  a  balance,  or  rather  discrimination  from 
the  eti'ectii  of  abrasion.  That  the  glass  surface  gets  more  or  less 
changed  is  well  known  to  everyone.  I  have  ventured  to  put 
forward  these  views — ^not  because  they  are  free  from  objecti^u^ 
but  because  I  think  that  the  time  has  come  for  a  beginning  to  be 
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made  in  an  enquiry  as  to  tiiis  |>oriioii  uf  the  subject.  I  ought  not 
to  cUmi  this  address  without  drawing  attention  to  the  very 
fraitfol  field  for  speculatioa  as  to  the  reladon  between  ether  and 
matter  ladlcaited  by  Ronrkuid'E  eaqperimentb  Briefly,  it  aeems  to 
ne  to  indioate  that  tbe  magnetic  eflbots  prodnoed  hj  m  onrieiit  in 
an  eleotiQlyte  have  thin  analogy  with  tbe  magnetic  oneota  prodnoed 
by  R<iwlaoid'a  diao-^4hat  in  both  cases  we  must  imagine  some 
'*alq>"  to  ooonr.  It  matters  not  whether  the  slip  in  pi-odoced 
between  the  polarised  ether-enwrapped  atoms  <»£  the  disc,  or 
whether  it  occurs  at  the  l>oundary  of  atoms  in  the  third  state  in 
an  electrolyte,  where  they  are  directe«l  l)y  other  means  into  an 
average  path.  This,  however,  is  too  big  a  subject  to  l>e  dealt  witli 
in  such  a  sketchy  manner ;  and,  as  I  have  already  taken  up  t<>> 
much  time,  I  will  close  this  iuidress  with  the  customary  thanks 
and  apologies  to  the  members  of  the  section. 
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In  afisuining  the  pi^sidancy  of  Section  B  of  the  AustralaKian 
AsiMK'iation  for  the  AtlvHiicenient  of  Science,  it  is  my  first  duty 
to  thank  those  who  have  done  the  honour  to  elect  me  to  the 
office,  and  U)  sav  that  it  will  Ix'  niv  earnest  desire  to  deserve  the 
distinction  by  (ioin^  all  in  niy  p<iwer  to  forwartl  the  interests  of 
the  -sciences  which  this  section  represents.  While  thoroughly 
appi-eciating  the  hontmr  conferretl  upon  me,  I  feel  also  a  grave 
hen^ie  of  responsibility — a  respon&ibility  to  say  something  which 
may  help  to  fmiher  the  intcveetB  not  only  A  this  eeetion,  but 
also  of  tne  Aiaociatum,  and,  therefore,  of  AustralaeiA. 

The  benefits  to  be  derived  fram  a  meeting  of  this  kind  are 
doiibtlefls,  in  a  large  measure,  those  which  arise  from  conversation 
and  social  intercourse  l)etween  men  of  like  puisuits,  and,  in  &ct, 
we  are  often  twitted  with  the  preponderance  of  the  social 
element.  It  will,  however,  be  a  great  pity  if  thcise  portions 
of  ihe  proceedings  <levote<l  to  plea.sure  and  relaxation  are  allowed 
to  entii"ely  eclipse  the  scientific  objects  of  the  L'^atherin^; — if,  in 
fact,  by  uieiins  «)f  jwi}.)^^;  and  discussions,  we  do  nut  get  some 
stimulus  to  ni(»rc  earnest  work  in  the  futui'e. 

Jn  common  with  many  othera  occupying  somewhat  similar 
positions,  I  have  felt  considerable  difficulty  in  choosing  a  subject 
on  which  to  address  you.  It  has  been  customary  in  past  years 
in  the  British  Association  for  sectional  presidents  to  give  a 
general  resumi  of  the  more  important  researches  and  discoveries 
of  the  ye;ir  immediately  preoiBding ;  but,  latterly,  men  in  such 
positions  have  found  thenuwlves  oblige<l  by  the  ever^ineressing 
rapidity  of  scientific  discc»very,  and  the  consequent  massing 
tojrether  of  niat«'i  ial,  either  to  choose  some  educational  theme,  or 
t«Mli>eourse  on  those  aspects  of  the  science  to  which  they  have 
tlif'inselves  devote<l  sjH-ci.il  attention. 

It  will,  T  think,  Ik*  granted  that  t<»  the  niemljers  of  our  Asso 
cwtion  any  asj>ects  or  results  of  our  scieruf  which  have  special 
retVi-ence  to  Australasia  should  be  of  peculiar  inteix'st,  ami  1 
propose  therefore  to-day,  in  the  course  of  a  very  brief  address, 
iint  to  inquire  into  some  of  the  more  important  results  which 
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have  been  obtiiinerl  hy  examination  of  Australasian  prxxlucts,  and 
then  shortly  to  touch  upm  some  of  those  great  ch em icul  questions 
which  are  l>eing  more  and  more  forced  upon  our  notice  by  the 
far-reaching  generalisations  to  wliich  they  piint. 

There  are,  of  coui-se,  two  lines  on  which  an  inquiry  as 
roganis  Anstralaaian  produots  might  proceed,  viz.,  the  purely 
tttiUtarian  and  the  purely  scientiiie.  If,  in  this  address, 
preference  is  given  to  the  latter,  it  is  not  from  any  desire 
to  undervalue  the  former,  but  partly  because  I  have  elsewhere 
given  prominence  to  the  importance  of  the  application  of 
science  to  practice,  and  because^  as  I  believe,  the  greatest 
4Hscoverie8  in  chemical  science  in  recent  yeai  s,  which  have  also 
l)een  of  '^rent  practical  importance,  have  not  l)oeii  the  ivsult 
<»f  acci<l»'iit,  })iit  the  outcome  of  lon^j  and  pitient  investigatimi 
in  reahnsof  work  at  one  time  most  unproinisini^  as  rei^anls  useful 
issues,  and,  moreover,  ))ecausc  one  o))ject  of  this  Association, 
as  1  understand  it,  is  the  prosecution  of  scientific  knowledge  for 
its  own  sake,  (|uite  irrespective  of  the  question  whether  it  will 
immediately  yield  payable  results  or  not  The  pei-petual  cry, 
"  Cut  do/wf*  vr}nch.  would  never  be  uttered  if  those  who  make 
use  of  it  had  any  reid  idea  of  the  histoiy  of  the  discoveries  of  the 
past|  is  most  discouraging  to  those  of  us  who  are  endeavouring  to 
prosecute  scientific  work  in  these  colonies,  where  it  is  excet^lingly 
ditiicult  to  rouse  interest  in  anything  which  does  not  imme<iiately 
lead  to  material  profit  in  one  shape  or  another.  May  I  not,  in  this 
connection,  take  the  opportunity  of  urging  upon  all  scientific 
teachers  to  use  every  endeavour  to  impress  upon  their  stuflents 
the  historical  developments  of  such  discoveries  as  I  have 
referrefl  to  1 

Entering  now  upon  the  considei"ation  of  the  chemistry  of  plant 
products,  I  am  sure  you  will,  in  the  first  place,  join  with  me  in 
paying  a  hearty  tribute  of  praise  to  the  veiy  valuable  preliminary 
work  which  has  been  aocom])lished  in  the  region  of  plant 
chemistry  by  our  President  and  his  collaborateurs,  and  to  that 
more  recent  and  most  valuable  bibliography  of  the  subject 
containe<l  in  the  "  Useful  Native  Plants  of  Austndia,  '  hUely 
compiled  by  Mr.  Maiden,  curator  of  the  Technological  Museum 
<if  New  South  Wales. 

Among  the  more  important  pro<lucts,  those  obtained  froni  tlie 
'^everlasting gum-tree  "  first  claim  our  attention.  In  a  remarkaijle 
.series  of  reseai  ches  carried  out  in  the  lal>orat^>ry  «>f  the  University 
<»f  Bonn,  AVallach  has  8ucceede<l  in  mlucing  to  something  like 
4jrder  and  system  the  confusion  which  has  hitherto  existeil  in  our 
knowledge  of  tiiat  class  of  hydrocarbons  known  as  the  terpenes, 
and  has  revealed  some  most  interesting  facts  about  the  reUtimi- 
ships  of  these  substances  to  one  another,  especially  with  reference 
to  Uieir  optical  properties.  He  has  shown  that  some  of  these 
substances  exist  in  what  may  be  termed  pairs,  one  of  each  pair 
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(lextr<>-n)taU)ry,  thp  other  iH^vo-iotat^n'y,  in  its  effect  on  polarised 
lights  Thus  he  has  fouml  two  pinenes,  two  pheliaiKhenes,  and 
two  limcmenes,  the  only  differanoe  between  the  two  members 
ol  etch  pAir  being  the  eflfeot  on  polariBed  light  just  referred  to ; 
but  eadi  eet  of  two  U  choracteriaed  by  the  formfttum  of 
derivatiTee  dktinet  from  those  of  any  other  two^  and  also  from 
those  of  other  hydrooaibons  belonging  to  the  teipene  group.  In 
the  case  of  the  two  limonenes,  however,  there  is  a  special 
and  moet  peculiar  characteristic.  When  simply  mixed  in  equal 
proportions  these  two  hydrocarbons  unit^  rliivctly  to  fonn  another 
hy<lr(K'arbon,  callofl  dipentene,  which  is  very  different  fnmi  either 
of  the  ori^nals.  This  reminds  one,  of  course,  of  the  relation- 
.>>hijKS  l)etween  flextro  and  hevo  tartaric  and  racemic  acids.  There 
is,  however,  this  distinction,  that  dipentene  <liH'er8  much  more 
widely  from  the  limonenes  than  does  racemic  acitl  from  the  tartaric 
iddfl^  and  moreover,  there  seems  to  be  at  present  no  known  means 
of  regenerating  the  original  hydrocarbons  from  the  product.  My 
object  in  reCenring  to  these  researches,  however,  is  to  point  out 
that  the  oil  of  Eucalyptus  amygdalimi  has  supplied  one  of  the 
missing  links  in  the  diain  of  discovery,  Wallach  having  found 
that  it  *yirq»Ai«g  lievo- rotatory  ])hellandrene  (this  is  at  present 
the  only  source  of  this  hydn carbon),  the  dextro-rotatory  variety 
<iccurrinp  in  the  »iil  of  PhcHaiuirium  aquaticitm,  and  also  in  the 
oil  of  the  bitter  fennel  in  the  south  of  France.  The  oil  of 
Eucalyptus  i^lobtilus^  on  the  other  hand,  contains  no  pheilandrene, 
but  <lextro-rotatf)rv  pinene,  the  two  varieties  of  which  are  found  in 
turpentines  from  different  sources.  The  connuon  constituent  of 
both  these  oils  is  an  oxygen  containing  liquid  called  cineol  of 
formula  CioHtnO,  and  boiling  point  al^ut  176**  C,  which  is  the 
chief  constituent  of  oil  of  wormseed,  oil  of  oajeput,  and  is  also 
found  in  oil  of  rosemary  and  other  essentia]  oils.  This  substance 
is  identical  with  the  so-called  Eucalyptol,"  about  the  presence 
or  absence  of  which  in  oils  prmluced  by  different  firms  there  has, 
I  understand,  been  a  good  deal  of  dispute.  Wallach  himself  had 
at  lirst  some  difficulty  in  isolatin^j;  this  substance  from  the  oil  of 
•me  of  these  (Eucalyptus  dm\  i;dii/ina ),  appan-ntly  owing  t*^  the 
presence  of  some  disturbing  impui  ity.  The  fact  that  it  appears 
to  Yye  more  easily  isolated  fr<»m  the  oil  <»f  one  variety  than  from 
that  of  the  other  may  probably  have  causefl  the  dispute  i-eferre<l 
til ;  at  any  rate  there  can  be  no  doubt  whatever  ai  its  presence 
in  considerable  quantities  in  the  oils  from  both  the  varieties 
of  eucalyptus  I  have  named,  and  probably  it  exists  in  the 
<iik  from  other  species  also.  It  is  a  very  interesting  fact^ 
however,  that  there  should  be  a  considerable  difference 
between  the  constituents  of  the  oils  from  these  two  trees,  and 
there  are  indications  of  still  wider  differences  between  the 
oils  from  other  species.  The  oil  from  Eucalyptus  Staigeriana, 
iar  example,  according  to  a  report  by  Messrs.  8chimmel  and  Ca, 
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of  DMden,  oontains  an  oxygenated  substaiiioo  (»  ketoM 
CioHisOl)  which  imparts  to  it  its  plMsant  lemoa4ike  odkmr, 
and  several  other  species  of  eiioalyptos  yiM  oils  of  a  similar 
odour,  probably  due  to  the  presence  of  fdmilar  substances. 
References  to  tliese  will  Ije  found  in  Mr.  Maiden's  book,  to  which 
I  have  already  referred.  It  is  obvious  that  there  is  still  abundant 
room  for  investigation  in  the  direction  indicated,  an  investigation 
too  which  has  the  additioiuvl  merit  of  possibly  leadinp:  t<» 
importJiiit  piuctical  results,  sorae  of  the  substances  obtaine<i 
having  l)eeu  highly  spoken  of  as  j)erfunie8,  while  some,  we  know, 
possess  ajnsiderable  disinfecting  p<)wei'. 

There  nre  many  other  Australasian  plants,  besides  tlie 
eucalyptus,  the  leaves  of  which  yield  essential  oils,  but  scaroely 
any  of  these  have  received  more  tiiaa  a&  imperfset  eyaminataont 
and  here  again  is  a  wide  field  for  work. 

I  may  mention  also  here  that  some  years  ago  I  sncoeeded  in 
getting  a  hydrocarbon,  apparently  a  terpene  of  boiling  point 
166*  0.,  from  New  Zealand  kauri  gam  by  passing  steam  over  the 
roughly-powdered  gum  heated  in  a  copper  vessel.  It  would  l>e 
interesting,  perhaps,  to  re-examine  tliis  in  the  light  of  Walbich's 
researches,  but  up  to  the  present  time  T  have  had  no  opportunity. 

Lea^  ing  the  essential  oils,  and  passing  to  other  classes  of  pn»- 
ductii,  we  find  that  Eucalyptus  viminalis  yields  the  well-known 
"manna."  This  has  been  lately  shown  by  Tol lens  to  contain  over 
50  per  cent.  <if  rafjinose^  oi-  meliiose^  one  of  the  more  recently 
investigated,  and  from  a  scientilic  point  of  view,  more  inAerestiug 
sugars,  oontaining  as  it  does  at  iMSt  eii^teen  atoms  of  carbon, 
and  yielding  a  mixture  of  lamiloee  and  galactose  on  treatmmit 
with  dilute  acids.  I  believe,  though  on  this  point  lam  not  quite 
certain,  that  manna  ^*  hiis,  also  been  found  on  other  species  of 
eucalyptus  ;  if  so,  it  would  be  well  worth  examining. 

The  alkaloids  afford  us  a  field  almost  untouched,  so  far  as  exact 
chemical  investigation  is  concerned.  So  far  as  I  know  the  only 
substances  belonging  to  this  class,  which  have  been  at  all  care- 
fullv  exaniine<l,  are  those  to  l)e  found  in  the  bark  of  Alstonia 
C07istricta  and  the  pituri.''  Of  the  former  several  have  been 
isolate<l  and  iiaitially  descrilxnl  by  ditiei*ent  observers,  but 
especiiiUy  by  Hesse,  who  describes  at  legist  four ;  but  all  of  them 
need  further  examination,  especially  as  some^  at  any  rate,  possess 
very  marked  physiological  activity.  The  idkaknd  to  which  the 
peculiar  effiects  of  ^^piiuri  "  are  due  has  been  isolated  by  Professor 
Liversidge,  who  describes  it  as  a  volatile  liquid  possessing 
characteristics  closelv  allied  to  but  distinct  from  those  of  nicotine, 
and  having  the  fornmla  CeHgN.  Thi^s  also  needs  further 
examinati«)n.  but  sufficient  quantities  of  material  are  very  difficult 
to  ol)tain,  an<l  I  understand  Professor  Liversidge  has  not  IvmI  an 
op|M»rtunity  to  continue  the  in\  estigati«»n.  There  are  numbei>>  of 
plants  which  seem  to  contain  principles  of  more  or  less  poisonous 
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nature,  notably  two  natives  o£  New  Zealand,  the  Coriari.i 
ruscifoita  luitl  Corynocarpus  let'igata.  The  foniier  is  said  to  be 
excessiwly  poisonous  to  sheep  feeding  upon  it,  and  extraordinary 
stories  are  told  of  the  powerful  physiological  effects  produced  by 
eating  the  nuts  of  the  latter  unless  they  are  first  pounded  and 
washed  with  water,  a  practice  alwaji  ofaMnred  by  the  nativeB. 
Mr.  Ske^,  who  exuninod  tiieee  nuti,  stetos  th«t  he  euooeeded 
m  iaolatuig  «  erystaUine  poieonoiiB  snhBteiioe  whioh,  however, 
appeared  to  him  to  be  more  doeely  related  to  the  gluooeides  than 
to  the  alkahude. 

It  is  scarcely  necessary  to  say  that  the  complete  isolation  and 
thorough  chemical  in\  estimation  of  physiologically  active  principles, 
whether  of  the  nature  of  alkaloids  oi*  not,  is  of  the  irrentest  im- 
portance, if  hufli  principles  a?*e  to  l>e  usefully  applied  to  meilicin.il 
purp«ic>es.  The  scientitic  world  owes  a  debt  of  gratitude  to  Dr. 
Bancroft,  of  Brisl>ime,  for  the  valuable  i*esults  he  has  obtainecl  by 
physiological  experiments  with  a  variety  of  Australian  plants, 
but  the  statement  will  bear  repetition  that  from  a  chemical  point 
ol  Tiew  a  great  deal  still  remaliiB  to  be  done. 

Ai  an  instance  of  a  gluooeidev  ^  ^  aotlTO  principle  of 
Smilax  ^y€yphyUm^  which  is  aaierted  by  some  to  have  considerable 
medicinal  value,  but  which  has  not  yet,  so  far  as  I  am  aware,  been 
tried  medicinally  in  the  pure  state  and  in  larger  doses  than  can 
be  conveniently  administered  in  the  state  of  infusion.  It  is  a 
crystalline  sul^tance  closely  allied  to  phloi  izin.  By  the  acticm  of 
dilute  acids  it  yields  phloretin  and  isiKlukite,  the  latter,  1  need 
scarcely  tell  you,  a  substance  of  considerable  interest  and  import- 
ance in  connection  with  the  question  of  the  constitution  of  the 
sugars,  <md  hitherto  obtainable  with  ditticulty  from  a  few  rai*e 
iiOurce«. 

Coloiiring  matters  are  not  wanting  as  products  of  the  Ans- 
tfslanan  flora,  and  many  of  these  would,  without  donbt,  yield 
lesults  d  great  interest)  if  not  always  of  great  practical  import- 
ance) were  they  subjected  to  dose  examination.   Ton  may  be 

interested  in  examining  these  specimens  of  colouring  matters  from 
Drasera  whittakeri^  a  South  Australian  ^Mcies.  These  materials 
are  capjible  of  being  used  as  dyes,  and  appear  to  bear  much  the 
same  relationship  to  one  of  the  methyl-naphthalenes  as  alizarin 
and  its  congenei-s  do  to  anthracene. 

My  attention  has  lx»en  recently  drawn  to  the  fluorescent 
infusion  yielde<l  l)y  the  leaves  of  Bursaria  spinosa  :  the  fluor- 
escence proves,  on  exannnati<»n,  to  l)e  due  to  the  presence  of 
oonaiderable  quantities  of  cesru/t/ty  which,  you  will  remember,  is 
found  in  the  nonMhesnut  and,  as  is  stated,  in  ^  root  of  one 
other  plant,  the  wild  jasmine.  Tins  may  prove  to  be  an  important 
touroe  of  this  substance,  should  it  ever  prove  to  be  of  practical 
nlue. 
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Many  of  our  gums  and  resins  would  doubtless  repay  close 
ezamination,  and  Mr.  Maiden  has  done  a  great  deal  in  oollecting, 
dassifying,  and  partially  wnunining  a  hrgB  number  of  them, 
espeoiaUy  with  reference  to  the  quantities  of  tannin  which  they 

contain.  One  of  the  most  closely  examined  of  the  resins  is  that 
obtained  from  the  various  spocan  of  Xanthorrhaa,  which  was  at 
one  time  largely  us^hI  as  a  source  of  picric  acid.  Its  products  of 
distillation,  under  < liferent  conditions,  have  not  IjC'on  thoroughly 
investigated,  and  might  yield  results  of  importance  ;  ancl  besides, 
the  resin,  orir,nnally  exainine<l  by  Steuhouse,  appears  to  have  been 
the  protiuct  of  one  species  only. 

A  great  deal  more  might  be  said  on  this  part  of  my  subject, 
but  1  thiuk  i  have  said  enough  to  show  that  there  is  still  a  wide 
held  open  if  we  can  only  lind  workers,  but  herein  lies  the 
difficnlty.  It  has  often  occurred  to  me  that  ontsiders  may 
wonder  why,  in  this  land  of  great  advantages,  and  with  such  an 
extensive  field,  there  is  not  more  original  investigation.  Why  is 
there  not  an  abundance  of  sotent&o  papers,  on  all  sorts  of 
subjects,  to  be  found  in  the  proceedings  of  our  scientific  societies t 
It  is  true  there  are  plenty  of  papers  dealing  with  matters  of 
Natural  History,  Ge«»logy,  and  kindre<l  subjects,  but  very  few- 
involving  long,  accurate,  and  painstaking  investigation  in  other 
branches  of  science.  The  reason  is  plain  enough,  viz.,  that  those 
who  have  the  will  have  either  not  the  time  or  the  menns.  Those 
of  us  who  are  most  favourably  situated  as  rei^ards  appliances  have 
our  hands  full  with  the  teaching,  organising,  and  all  sorts  of  outside 
work  which  is  inevitable  in  colonies  in  a  state  of  growth,  and  we 
have  not»  as  yet,  nombers  of  advanced  students,  such  as  we  find 
in  older  countries,  who  are  only  too  glad  to  be  entrusted  with 
new  lines  of  research.  May  we  not  hope  that  one  effect  <^  this 
Association  will  be  to  so  interest  young  and  old  alike  in  the 
cause  of  scientific  investigation,  that  such  of  the  younger  members 
as  have  time  and  means  will  come  to  our  aid,  and  such  of  the 
older  meml)ers  as  have  sons,  and  can  atford  it,  will  endeavour  to 
give  us  a  chance  of  showing  what  Australians  can  do  in  this 
direction  by  sending  us  their  sons  to  be  trained  in  some  branch 
of  scientific  work. 

Besides  this  difficulty  of  obtaining  liands  to  work,  there  is 
often  difficulty  in  obtaining  material  to  work  with;  and  here  I 
have  a  sugsestion  to  make^  which  may,  perhaps,  commend  itself 
to  you,  a^  which,  in  case  it  is  approved,  will,  I  hope,  be  taken 
up  by  this  section  at  a  later  stage  in  our  proceedings.  It  is  the 
custom  in  these  colonies  to  apply  to  a  piternal  Government  for 
assistance  in  almost  everything,  and  this  meeting  owes  its  hearty 
thanks  to  the  Government  of  Victoria  for  very  valuable  assistance 
rendemL  Now,  there  are  in  most  of  the  colonies  government 
organisjitions  which  specially  deal  with  matters  bordering  upon 
purely  scientihc  territory — geological,  mineralogical,  entomological, 
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agricultural,  and  sanitary  departments — not  to  mention  others  ; 
and  these  departments  have  at  their  oonimand  men  who  could  in 
many  cases,  at  very  slight  expense,  ooUeot  from  time  to  time 
valuable  nuiteiiHl.  Could  it  not  \)e  so  niannged  that  an  indivj 
dual,  or  individuals,  thoroughly  capjible  of  ilealing  with  souu' 
special  investigation,  and  desirous  of  following  it  up,  should 
apply  to  this  Association,  or  to  a  sj)ccia,lly-aj)pointe<l  connnittee, 
for  ,i.>^istance  ;  and  might  not  such  a.s.sistaiicc  take  the  form  of 
HccreiUtiug  such  iudividual  or  individwils  to  the  govemmeut  of 
that  ooikmy  frmn  which  he  wishes  to  obtain  material  in  snch  a 
way  that  the  authorities  would  be  induced  to  take  steps  £or 
obtaining  a  supply  of  such  material)  Inmost  eases  the  cost 
involved  would  be  very  small.  The  plan  seems  to  me  to  be 
feasible,  and  it  mighty  to  some  extent^  prevent  duplicatioii  of 
work,  for  it  would  become  generally  known  that  certain  persons 
were  carrying  out  such  and  such  investigations.  Of  course, 
such  applications  would  need  to  l)e  governed  by  regulations  ; 
l)ut  should  the  suggestion  meet  with  your  approval,  it  will  be 
easy  to  tliscuss  the  details  at  a  hiter  period. 

If  we  enquire  now  what  has  Ijeen  done  in  the  region  of 
mineral  chemistry  (I  am  speaking,  remember,  chieHy  from  a 
purely  scientific  point  of  view),  we  shall  find,  I  think,  that  in 
^toB  department  even  less  has  been  accomplished.  It  is  true  we 
have  a  laige  number  of  analyses  in  offioal  reports  of  one  kind 
and  another,  but  these  have,  for  the  most  part»  been  undertaken 
and  puUished  purely  fix>m  a  commercial  point  of  view,  and  there 
hag  been  very  little  careful  and  systematic  analysis  of  the  less 
common  and  less  useful  minerals,  of  which  many  varieties  are  iof 
be  found.  So  far  as  I  have  been  able  to  ascertain  there  is 
icarcely  any  recoixl  of  the  discovery  of  tlie  rarer  elements.  The 
only  instance  T  have  came  acrr>ss  is  the  analysis  of  a  sample  of 
jnonaziie^  which  was  examined  \)y  Mr.  Dixon,  of  the  Technical 
College,  N.S.W.,  and  which  he  f(»uiid  to  contain  Cerium, 
Lanthanum,  Thoi  iuni,  and  Didymiuni.  In  one  or  two  instances 
some  of  the  less  rare  elements  have  been  discovered ;  forezmnple, 
Mr.  Mingaye,  at  the  first  meeting  of  this  Association,  proved  the 
presence  of  considerable  quantitus  of  tellurium  in  some  bismuth 
ores  from  CSaptain's  FUt^  NJ3.W^  and  some  years  ago  I 
ahowed  that  the  appearance  of  brilliant  yellow,  reddish,  and  green 
colourations  on  white  brindw  made  in  the  neighbourliood  of  Sydney 
were  due  to  the  presence  of  vanadium.  I  have  found  small 
quantities  of  vanadium  widely  distributed  in  many  clays  in  the 
neighbourhood  of  Sydney.  But  is  it  not,  to  say  the  least  of  it, 
highly  prolmble  that  in  the  large  areas  of  nuneral  country  which 
exist  in  so  many  p;irts  of  Australasia  there  are  waiting  to  l)e 
found  many  minerals,  possibly  many  new  ones,  containing  either 
considerable  quantities  of  rare  but  already  known  substances,  or 
perhaps  even  new  elements.   That  they  have  not  been  found  I 


attribute  to  the  fact  that  the  search  for  minerals  has  been  almost 
♦'ntirely  directed  to  the  finding  of  gold  or  other  payable  metals. 
We  have  heard  a  good  deal  of  Broken  Hill,  perhaps  there  ;ire 
some  listening  to  me  who  are  fortunate  or  unfortunate  enoufj^h  to 
know  inorf  about  it  than  by  mere  hearsay,  but  it  is  scarcely  to 
l>e  <loubte<l  that  a  can^ful  scientific  search  for  and  examination 
of  minerals  from  the  ^n-eat  silver  held  would  yield  msults  r>f  <jreat 
interest.  Professor  Mai>s<jn  and  Mr.  Kirklanrl  have,  I  under- 
stivnd,  examined  a  considerable  number  of  zinc  ores  from  that 
<Ustrict  lor  gallium,  but  so  fsr  witibmit  sneoess.  I  hav«  roughly 
eTaminecl  tbe  flue  dust  from  the  Dry  Creek  Smelting  Woike  for 
ymuMimin,  but  eo  lur  without  finding  any,  but  tliMe  nsgB^re 
results  need  not  disoonrage  us.  Yon  may  be  r-eminded  in  this 
connection  that  the  Gkxvemment  ass<iyer  of  N.S.W.  reports 
the  discovery  of  platinnm,  and  probably  therefore  some  of  the 
associated  metals  in  some  minerals  from  somewhere  in  the  Broken 
Hill  re^on. 

Tliis  department  of  i  luMnicnl  science — 1  mean  the  search  for 
new  or  inipci  tectly  known  elementii — hiiH  acquired  great  interest 
and  importnnce  in  view  of  the  great  impulse  recently  given  to  the 
study  of  the  pericxlic  law  of  Newlauds  and  Mendeleetf  by  various 
chemists  in  Europe  and  the  brilliant  researches  of  Crookes  on  the 
nature  of  seToral  of  these  so-called  elements.  It  may  not  be  out 
of  place  before  bringbg  this  address  to  a  concliunon  to  reriew 
verjr  briefly  the  more  important  resnlte  obtauied  in  this  direction 
during  the  past  few  years,  the  questions  involved  being  of  all- 
absorbing  interest  to  both  chemists  and  physicists.  It  is  evident 
that,  whether  justified  by  facts  or  not,  there  is  a  growing  disbelief 
in  the  elementary  character  of  the  so-called  elements,  and  this 
disbelief  has  arisen  from  results  obtained  iu  two  different  lines  of 
research,  namely,  a  more  thorough  study  of  the  periodic  law,  and 
the  spectroscopic  investigations  of  Crookes  and  others. 

One  of  the  most  important  papers  on  the  peri<Klic  law  was  that 
read  before  the  British  Association  at  Aberdeen,  in  1886,  by 
Camelley.   He  brondit  out  very  dearly  the  analogieB  between 
-the  elements  eo  called  when  ammged  according  to  the  periodic 
law  and  aeries  of  hydrocarbon  rainclee  and  their  derivattvei»  and 
showed  that  it  Is  possible  to  build  up  a  series  of  compounds  of 
two  primary  elements  corresponding  in  many  respects  to  the  known 
series  of  elements,  and  he  advances  the  speculation  that  all  of  the 
latter,  except  hydrogen,  may  be  compounds  of  two  substances, 
one  with  atomic  weight  20,  and  the  other  with  atomic  weight  -  2, 
the  latter  being  identical  with  the  et/ier  which  exists  all  through 
space  and  matter  as  the  medium  of  transmission  of  heat  and  light. 
Dr.  Carnelley  puts  this  forward  merely  as  a  speculation,  and  though 
-the  idea  of  a  substance  with  native  atomic  weight  may  be  to 
•otherB,  at  to  myself  veiy  diflkolt  to  grasp,  there  can  be  no  doubt 


Digitized  by  Google 


nUHIDIllT'8  ADPBMO    OlOnOW  B. 


63 


that  his  paper  is  a  very  valuable  contribution  to  the  study  of  the 
causes  underlying  the  porioclic  law. 

By  the  adoption  of  a  form  of  zigzag  curve  Emerson  Reynolds 
succeeded  in  indicating  much  more  clearly  than  })y  the  ordinary 
tubulMr  system,  the  relations  and  contrasts  between  the  various 
nierabera  ol  the  different  periods,  bringing  into  prominence 
eq>eciAUy  the  following  noteworthy  points : — (1)  The  poMtbilil^ 
that  hydrogen  it  not  tro  first  member  of  MendelMTs  first  period, 
but  the  hst'-^^  other  words,  that  there  is  still  room  for  elements 
of  tighter  atomic  weight  than  hydrogen.  (2)  The  possible  non- 
existence of  Mendel^^s  ninth  period,  which  includes  at  present 
only  the  metal  Erbium  ;  and  (3)  the  interperimlic  character  of  the 
triplet  groups  Fe.  Ni.  Co.,  Rh.  Ru.  Pd.,  and  Jr.  Os.  Pt. 

Crookes,  in  his  lecture  on  the  "Genesis  of  tfic  El^Mucnts," 
adopted  a  slightly  modified  form  of  the  curve  proposc^l  by 
Reynolds,  and  «»f  it  he  says,  "The  more  I  ponder  over  the 
arrangement  of  this  zigzag  curve  the  more  I  become  convinced 
that  he  who  fully  grasps  its  meaning  holds  the  key  to  unlock 
seme  of  the  deepest  mysteries  of  creation."  Using  it  as  an  illus- 
tntioii,  be  sketoiies  out  a  possible  evolution  of  the  subslances  known 
to  tM  as  elessents  from  an  original  or  primordial  matter,  which  he 
caUs  pfdyitt  and  in  this  sketui  he  explatns  the  possible  formalion 
of  such  groups  as  the  three  triplets  alremly  referre<l  to,  and  that 
ol  the  Cerium  metals,  the  characteristics  which  he  has  done  so 
much  to  elucidate.  While  on  this  subject  of  the  graphic  reprO' 
aentation  of  the  periodic  law,  attention  should  be  «lrawn  to  a 
<'urious  paper  by  the  Rev\  Dr.  Haughton,  read  before  the  Hoyal 
Irisli  Academy  in  1888,  in  which,  by  a  geometrical  representation 
•  »t  the  law,  he  brings  out  some  interesting  and  hithei*to  unnf)tice<l 
|H>int^,  and  indicates  in  a  very  graphic  manner  the  isolatifm  of 
hydrogen  and  the  points  at  which,  in  his  opinion,  there  are  still 
to  be  found  missinK  dements. 

The  other  line  ol  hnvestigation,  which  has  led  to  serious  doubt 
as  to  the  aecursey  of  the  hitherto  generally  accepted  notions  of 
the  BatarB  of  the  so-called  elementB,  is  the  purely  experimental, 
as  developed  by  Crookss  and  others  in  rosearcfaes  on  the  rare- 
earth  metals.  By  long  and  tedious  experiments  Crookes  has 
sosoeeded  in  splitting  up  yttrium^  for  example,  into  several  sub- 
stances, which  are,  at  any  rate,  spectroscopically  distinct,  but 
which  are  80  closely  related  chemically  that  they  are  indistinguish- 
ihle  by  ordinary  methods.  He  believes  it  will  )>e  possible  to 
obtain  similar  results  with  other  substances,  if  only  the  right 
methods  can  be  found ;  in  fact,  he  has  actually  found  indications 
of  the  commencement  of  a  like  separation  in  other  cases  than  that 
dtyUnmm,  P  wmnfag  on  thwe  facts  he  has  modified  hie  ideuas 
as  to  the  charscter  of  &e  elements^  and  is  now  indined  to  regard 
than^  not  as  made  im  of  a  number  ofatoma  of  rigorously  Uiesame 
wtq^  but  as  OQiMPStiiig  ol  groins  of  atoms  ol  which  the  meam 
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atomic  weight  is  practically  constant,  but  which  difi'er  in  weight 
among  themselves  to  a  small  but  iinite  extent.  This,  in  his  view, 
would  be  the  imtiical  oonaecioeiiee  of  the  genention  of  the  etements 
from  a  primordial  matter,  and  if  I  undemtand  him  aright,  he 
believes  that  in  such  groups  as  that  of  the  oerium  metals>  and 
others  of  which  the  members  closely  resemble  one  another,  we 
have  traces  remaining  of  an  imperfect  differentiation  into  the 
distinct  substances  we  have  been  accustomed  to  call  elements. 

In  his  Faraday  lecture,  delivered  last  year  before  tne  Chemical 
Society  of  Lomlf»n,  Mendeleetl' criticises  somewhat  severely  these 
\  iews  as  to  the  ehaiacter  and  origin  of  tlie  elements.  He  objects 
to  the  representation  of  the  peri^wiic  law  in  the  form  of  curves  as 
used  by  Reynolds,  Cnxikes  and  Haughton,  on  the  ground  that  a 
curve  as  ordinarily  used  indicates  a  continuous  and  unbroken 
series  of  points,  and  that,  therefore,  at  any  and  every  point  of  such 
a  curve,  there  should  be  a  corresponding  element— in  other  words, 
this  method  (ji  representation  implies  an  infinite  number  of 
elements — so  at  lesst  I  understand  his  objection.  It  would 
appear,  however,  that  this  criticism  is  based  upon  a  misconcep- 
tion of  the  real  object  of  these  so-called  curves,  which,  I  take  it, 
are  not  intended  to  be  understood  in  a  purely  mathematical  sense, 
but  simply  as  graphic  representations  of  the  periodic  law,  which 
enable  us  to  see  more  clearly  its  prominent  features.  He  points 
out  further  that  the  analogy  l^etween  the  series  of  elements  and 
hydi'ocarbon  radicles,  worked  out  by  Carnelley  (though  previously 
indicated  by  Pelopidas)  is  weak  in  this  respect,  that  whereas  the 
series  of  natural  elements  involves  an  increase  of  mass  as  we  pass 
from  one  member  to  another  the  series  of  hydrocarbon  radicles 
involves  a  decrease,  and  that  therefore  there  is  no  true  identity 
of  periodicity  in  the  two  cases.  This  statement^  is  of  ooune, 
involved  in  Camelley's  assumption  of  a  negative  atomic  weight. 
As  regards  the  existence  of  Aeh'um,  an  dement  supposed  by 
Lockyer  to  exist  in  the  sun,  he  points  out  that  no  attention 
is  paid  to  the  fact  that  the  helium  line  is  seen  only  in  the 
spectrum  of  the  solar  protuberances,  nor  to  the  fact  that  the  same 
line  is  wantin*;  among  the  Fraunlioter  lines  of  the  solar  spectrum, 
and  therefore  does  not  answer  to  the  fundamental  conception  of 
spectrum  analysis,  and  he  fui-ther  criticises  other  statements 
regarding  the  allegetl  spectroscopic  indications  of  the  decompo- 
sition of  the  elements.  He  does  not,  however,  attempt  to 
controvert  Croofces'  results,  but  says:— ''From  the  foregoing 
ae  well  as  from  the  failures  of  so  many  attempts  at  finding 
in  ei^riment  and  npeoulation  a  pnoi  of  the  compound  character 
of  the  elements  and  of  the  eodstenoe  of  primordial  matter,  it  is 
evident,  in  my  opinion,  that  this  theory  mnsA  be  classed  amoQg 
inere  Utopias/' 

The  supposition  of  Carnelley  that  the  ether  may  be  one  of  the 
fonos  of  tiie  primordial  matter  has  been  already  alluded  to. 
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UecHiit  physical  inv*»stic;;iti()ii.s  have  thiHiWiv  woiuierful  liglit  on 
the  nalun'  and  fuiicti<»n.s  of  the  ether,  for  a  simple  account  of 
which  I  refer  you  to  that  fiiscinating  book  by  Pixjfessor  Lodge, 
entitled    Modern  Views  of  Electricity.*'   In  his  preface  to  the 
work  he  says    the  evidence  for  (the  ezktenoe  A)  ether  is  as 
strong  and  direct  as  the  evidence  for  (the  existence  of)  air/*  and 
he  rigards  it  as  "  a  perfectly  continuous,  subtle,  incompressible 
inbstanee   pervading  all  space^  and  penetnitin*]:  l)etween  the 
molecules  of  all  ordinary  matter,  which  are  enil)edded  in  it  and 
connected  with  one  another  by  its  mean>s."    If  there  be  such  an 
all-permeating  form  of  matter^  docs  it  not  seem  improbable  that 
this  sul)stance  shouM  exist  separate,  distinct  and  different  from 
all  other  fonus  t)f  matter,  and  having  no  share  in  their  compo- 
sition ?    Is  it  not  more  likely  that  it  forms  an  essential  p^lrt  of 
all  forms  of  matter  known  to  us,  and  is  it  not  possible  that  the 
known  etfectii  of  heat,  light  and  electricity,  for  all  of  which  this 
ether  is  undoubtedly  the  means  of  transmission,  are  either  due  to^ 
or  at  least  would  be  greatly  aided  by,  its  presence  as  a  oon- 
stitnent  part  of  the  matter  upon  which  the  effects  are  produced  t 
You  are  doubtless  well  aware  that  Sir  W.  Thompson  has 
fliabomted  what  is  known  as  the  vortex  theory  of  matter,  which 
represents  the  atoms  as  vortex  rings  formefl  of  the  substance  of 
the  ether,  he  having  demonstrated  that  vortex  motion  is  capable 
of  conferring  upon  a  fluid  such  as  the  ether  the  necessary  rigidity. 
In  speaking  of  this,  Professor  Lo<lge  says The    atoms  of 
matter  are  not  so  much  foreign  |)articles  imbedded  in  the  all- 
pervmling  ether,  as  portions  of  it  (lilTerentiate<l  off  fmm  the  rest 
by  reason  <jf  their  vortex  motion,  thus  l)ecoming  virtually  solid 
particles,  yet  with  no  transition  of  substance :  atoms  indestinic- 
tible  and  not  able  to  be  manufactured,  not  mere  hard  rigid 
specks,  but  each  composed  of  whirling  ether — elastio,  capable  of 
definite  vibration,  of  me  movement^  of  coUision." 

Whatever  opmions  we  may  h(dd  on  these  subjects,  there  is  not 
one  of  us  but  must  feel,  I  think,  that  the  scientific  atmosphere 
ii  pregnant  with  coming  disco\  t  t  ies,  though  the  boldest  prophet 
may  well  hesitate  to  predict  what  they  will  be.  In  a  few  years 
chfMiiistry.  perhaps,  will  be  reduced  to  a  mere  })ranch  of  the  all- 
emhi acini]:  science  of  physics,  to  be  studied  by  differential 
equations  and  other  mathematical  processes  yet  to  l>e  invented. 
Already  it  is  becoming  more  and  more  necessary  for  scientitic 
chemists  to  be,  not  mere  chemists,  but  also  physicists  and  mathe- 
maticians. Let  those  of  us  who  are  not  able  to  plunge  into  the 
more  ahstrutie  reasonings  upon  which  'some  of  the  recently 
obtained  results  depend,  oontent  ourselves  with  doing  our  utmost 
to  discover  such  new  facts  as  lie  within  our  reach,  to  aim  at 
leasrslising  these  facts  as  fttr  as  possible,  and  so  iidd  to  that 
itorehouseof  knowledge,  by  means  of  which  those  possessed  of 
greater  powen  of  analytical  investigation  than  ourselves  may  be 
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able  to  elucidate  the  greater  problems  of  natui*e :  and  let  all  of 
OS  who  are  members  <^  this  Assooiatioii  strive  to  make  it  sodi  an 
iniluenoe  in  these  colonies  that  Australasia  may  not  be  behind 
the  rest  of  the  world  in  its  eagerness  for  scien^fic  investigatioa 
and  ambition  to  prodnoe  men  who  may  rank  among  the  great 
disooverers  of  future  years. 
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(Gecieigy  and  Palmonid^), 

OSCILLATIONS  OF  THE  BABTH'S  SUBFAOB. 

Bt  F.  W.  HUTTOK,  ILA.,  F.G.&«  C.M.Z.8., 
Professor  of  Gsoiogy,  Canterbury  College,  University  of  New  Zealand, 


That  the  tnrlAoe  cl  the  earth  haa  moved  ii,  at  the  present  day, 
a  part  of  eommon  knowledge.  Eveiy  one  knows  that  high 
monntains  are  built  up  of  rooks  which  were  once  beneath  the 
sea,  and  that  coal-beds,  now  so  deeply  buried,  were  formed  on 
the  surface  of  the  land.  It  is  nearly,  perhaps  not  quite,  as  well 
known  that  these  movements  are  still  goin^j;  on,  some  parts  of 
the  world  undergoing  slow  upheaval,  others  slow  depression.  It 
has,  however,  only  lately  been  discovered  that,  in  addition  to 
these  slow  movements,  comptiratively  rapid  wave-like  pulsations 
of  the  land  take  place  in  £urope,  in  Japan,  and  probably  in  other 
places. 

It  appears  probable  that  the  earth's  crust  is  in  a  constant  state 
of  movement,  some  parts  sinking,  others  rising.  There  may  be 
portioDS  which  ace  in  eqnilibriiim  and  itaAionary,  but  probably 
these  areaa  are  small  in  comparison  with  those  undergoing  move- 
menl  Oscillation  is  the  normal  condition  of  tiie  surface^ 
immobility  is  the  exception.  Oscillations  like  these  hsTe  doubt- 
kas  been  going  on  through  all  geological  time^  although  with 
▼siying  intensity  ;  and  the  movements  have  sometimes  continued 
80  long  in  one  direction  that  we  find  places  which  have  been 
ele?ated  five  or  six  miles  above  the  sea  level,  and  we  can  also 
prove  that  in  places  depression  went  on  to  the  extent  of  six^ 
perhaps  even  eight  or  ten — miles  below  the  se& 

Professor  G.  H.  Darwin  has  calculated  that,  if  the  earth  be 
as  elastic  as  steel,  a  rise  of  one  inch  in  the  barometer  over  the 
whole  of  Australia  would  indicate  an  increase  of  pressure 
sufficient  to  depress  the  surface  two  or  three  inches,  while  the 
Tides  of  the  Atlantic  might  cause  a  rise  and  fall  in  the  neigh- 
uouring  land  of  five  inches.  To  these  changes  may  be  due  some 
of  the  quicker  pulsations  )  others  are  annual,  and  appear  to  be 
due  to  changes  in  temperature,  wliile  others  are  independent  of 
an  meteorological  causes. 

The  origin  of  these  latter  pulsations,  as  also  of  the  slower 
(sciUstioDs  in  level,  has  not  yet  been  satisfactorily  explained,  and 
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as  the  object  of  tliis  address  is  to  place  before  you  the  present 
state  of  our  knowledge  on  this  fundamental  problem  of  geology, 
it  will  be  w  well  lor  me  to  oommenoe  hy  describing  shortly  the 
principel  faots  oonneoted  with  the  movements— that  is,  the 
principal  phenomena  which  have  to  be  explained. 

Phrnomena  Connbotbd  with  the  Moyrmbvts. 

When  we  examine  those  portions  of  land  which  have,  been 
most  elevated,  we  easily  recognise  two  tyj^es  of  structure.  One 
is  the  Plateau  typo,  in  which  the  sedinioutary  rocks  are  nearly 
horizontal,  and  the  only  igneous  rocks  are  overtlows  of  basalt. 
The  other  is  the  Mountain  Range  or  Alpine  type,  in  which  we 
find  a  granitic  or  gneissic  core,  surrounded  by  sedimentary  rocks 
which  have  been  plicated,  and  sometimes  pushed  horizontally 
over  one  another ;  and  here  basahs  are  not  oonmonlj  found  in 
the  mountains)  but  often  occur  at  a  little  distanoe  from  them. 
The  tet  of  these  types  is  evidently  dne  to  vertical  nplift  alone, 
the  second  to  vertical  nplift  accompanied  by  lateral  pressnre. 
But  the  two  types  are  connected  by  the  Uinta  and  Park  Ranges, 
tlie  former  being  only  a  flattened  dome,  the  second  a  dome  into 
which  granite  and  gneiss  have  been  pushed,  and  the  surrounding 
sedimentary  rocks  plicated  or  placed  nearly  vertical.  The  Andes 
forms  another  type  of  mountains,  differing  from  the  ordinary 
Alpine  tyi>e  by  the  addition  of  volcanoes  along  the  centre  of  the 
range.  The  Caucasus  is  intermediate  between  the  Alpine  and 
Andean  types,  the  central  peaks  of  Elburz  and  Ka2l)ec  being 
extinct  Andesitic  volcanoes,  surrounded  by  mountains  of  granite. 
What  is  known  as  the  Jura  type  appears  to  be  fonnd  only 
in  moontains  forming  the  outworks  of  a  range  on  the  Alpine 
type,  and  is  not  an  independent  structure.  The  Vtktk  Range  also 
shows  folds  like  the  Jura. 

Depression  of  rock  masses  has  occurred  on  an  enormous  scale, 
but  we  cannot  examine  the  structure  of  the  depressed  rocks  until 
they  have  been  re-elevated.  They  all  apj^ear,  however,  to  belong 
to  one  type,  which  corresponds  to  that  of  the  plateau  or  regional 
uplift.  T  am  not  aware  of  any  reason  for  supi)Osing  that  folding 
,  of  rocks  ever  took  place  with  depression,  or  that  any  subsidences 
were  acconipanit^d  by  lateral  pressure.  There  are,  however,  many 
reasons  for  thinking  that  neither  elevation  nor  depression  are 
continuous  movements,  but  that  both  are  irregular,  sometimes  being 
.even  reversed  for  short  intervals^  and  thus  giving  rise  toosctUations. 

Plications  are  always  connected  with  great  thickness  of  the 
plicated  beds — that  is,  they  never  take  plmw  exospt  after  heavy 
secUmentation :  a  fact  first  pointed  out  by  Ftofessor  James  Hall 
of  New  York,  and  since  confirmed  in  many  parts  of  the  world. 
For  example,  the  older  Palaeozoic  rocks  are  very  thick  in  Britain, 
and  thin  out  easterly  through  southern  Scandinavian  the  Quit  of 
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Fiiiknd,  and  northern  Rania.  Before  the  Devonian  period  they 
«m  a«oh  folded  in  Briteiii,  bat  in.  Rovia  th^  remain  borizontid 
to  the  proionfe  day.  In  the  Uzal  Monntainsy  however,  they  wen 
coverea  by  heavy  oarboniferons  depodti^  and  here  they  were 
dutarbed  immediately  after  the  Churboniferoiis  period.  In  the 
prniinwila  of  India  the  Bijawan  series  is  horizontal  where  thin, 
and  much  folded  where  thick.  The  Star  formation  in  Queensland 
is  only  some  1200  feet  thick  in  the  Star  gold-field,  and  is  here 
but  little  (listiirl>ed  ;  while  in  the  Hodgkinson  and  Palmer 
gold-tields,  where  it  is  more  than  21,000  feet  thick,  it  is  highly 
inclined.  In  North  America,  the  Palaeozoic  sediments  of  Virginia 
Mid  Pennsylvania  in  the  east,  and  of  Nevada  in  the  west,  are  each 
about  40,000  feet  thick  and  much  disturl)ed  ;  but  between  them, 
in  Colorado  and  the  Mississippi  valley,  they  get  thin,  and  here 
they  are  horizontaL  So  with  the  Mesozmc  rocks  in  the  same 
region ;  they  also  are  only  f<dded  where  they  are  thick.  All  the 
contorted  beds  of  mountain  ranges  are  parts  of  thick  deposits. 
The  elevation  of  the  north-west  Himalaya  was  preceded  by  the 
deposition  of  30,000  feet  of  strata,  that  of  the  Swiss  Alps  by 
■ore  than  30,000  feet,  that  of  the  Australian  Alps  by  more 
than  35,000  feet,  and  that  of  the  Appalachians  by  40,000  feet. 

Tliese  examples  are  sufficient  to  show  that  only  thick  deposits 
ire  folded,  but  it  does  not  appear  that  the  plications  are  propor- 
tional to  the  thickness  of  the  deposits.  The  folded  CreUiceous 
rocks  on  the  east  base  of  the  Rocky  Mountains  arc  not  more 
than  12,000  feet  thick,  while  the  folded  marine  tertiaries  of 
California  are  said  to  be  only  40UU  to  5000  feet  thick.  On 
the  other  hand  the  csrbcmaceous  formations  of  New  South 
Wsles  are  more  than  11,000  feet  thick  and  not  folded.  The 
Gondwana  system  in  the  Raniganj  coal-fields  of  India  is  11,200 
feet,  and  in  the  Satpura  basin  it  is  even  22,500  feet  thick  and 
yet  not  folded.  So  also  in  North  America,  the  tertiary  beds 
of  the  Wahsatch  and  Uinta  districts  are  12,400  feet,  and  the 
conformable  strata  of  the  Colorado  plateau  are  10,000  to  15,000 
feet  and  yet  not  plicated.  Evidently  plication  does  not  necessarily 
follow  heavv  sedimentation. 

Another  important  point  is  that  plication  is  not  universal. 
>Sjuje  large  regions  of  the  earth's  surface  have  never  been  plicated 
sinc-e  Arclnean  times.  I  have  already  mentioned  the  (iulf  of 
Finland.  In  Canada,  Cambrian  rocks,  2000  feet  thick,  lie  hori- 
Mtally  on  contorted  Ainhsans.  The  Arvali  Bange  in  Kajputana 
it  formed  of  plicated  ArchsBan  schists  which  have  not  since  been 
disturbed,  for  the  Yindhyan  system,  which  is  of  lower  Psleocoic 
afs,  is  found  in  the  neighbonrhood  in  a  nearly  horisontal  position ; 
indeed  the  Vindhyan  system  is  horizontal  over  the  greater  part 
of  (he  peninsula  of  India. 

The  action  which  has  caused  plication  has  constantly  shifted 
iti  position.   As  pointed  oat  by  J.  D.  Dana  in  1846,  a  continent 
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shows  a  series  of  successive  plicated  bands  with  more  or  less 
parallel  trends.  In  eastern  North  America  the  Pre-Ordovician 
folding  of  the  Adironaoks  in  New  York  was  followed  at  tiie  doee 
of  the  OfdoTidan  bj  that  d  the  Oreen  Mountains  in  Termont ; 
and  the  Blue  Mountains  are  older  than  the  AUe^iifaanies.  1^ 
western  Nor^  Atnerica  the  Wahsatch  Mountains,  which  are 
contemporaneous  with  the  Alleghanies,  pfeoeded  the  Sierra 
Nevada,  and  these  preceded  the  Califomian  coast  ranges  and 
the  Rocky  Mountains.  In  Asia  the  Kuenlun  Range,  on  the 
northpin  side  of  the  Thibetan  plateau,  preceded  the  Himalaya, 
and  those  tlie  sul)- Himalaya.  In  South  America,  the  mountains 
of  Brazil  and  Bolivia  preceded  the  Andes.  Even  in  Europe, 
complicated  though  its  structure  be,  the  folded  bands  get  younger 
towards  the  souSl  Thus  the  region  from  central  Britain  in  a 
sonth-easteriy  direction  to  central  Germany  was  folded  between 
the  Silurian  and  Devonian;  that  from  south  Britain  east 
throng^  northern  France  and  Westphalia  to  sonth  Russia, 
between  the  Carboniferous  and  the  Trias  ;  central  France  and 
central  (Germany  between  the  Triassic  and  the  Jurassic  ;  south 
Germany  between  Jurassic  and  Cretaceous;  and  Switserland  in 
the  Tertiary. 

Since  the  commencement  of  the  Palaeozoic  era  few  regions 
are  known  to  have  been  plicated  more  than  once ;  but  central 
Germany  has  been  folded  at  least  twice,  although  along  diti'erent 
lines ;  and  according  to  Professor  Green,  there  were  in  South 
Africa  two  periods  of  plication  between  the  Devonian  and  Trias, 
and  each  took  the  line  of  the  Zwartebergen ;  but  since  the  Trias 
this  region  has  been  undisturbed.  Even  in  those  regions,  like 
the  Alps  and  Himalaya,  which  were  plicated  in  the  Tertiary  era, 
there  appears  to  have  been  no  prenous  plication  of  the  district. 
This  opinion  is  opposed  to  statements  usually  found  in  text-books  ; 
but  the  difference  is  due  to  distinguishing  simple  regional  uplifts 
from  those  which  were  accompanied  by  plication.  Regional 
uplifts  and  sul»sequent  depression  have  often  preceded  the 
formation  of  a  mountain  range  ;  but  the  true  mountain  uplift, 
which  is  accompanied  by  the  irruption  of  granite  and  the 
contortion  of  the  rocks,  is  seldom,  if  ever,  repeated.  The  moun- 
tain uplift,  however,  may  not  be  simple ;  it  may  consist  of  two 
or  more  periods  of  folding  following  closely  after  one  another. 
A  lew  examples  showing  the  differences  aa  well  as  the  resem- 
blances between  these  kuids  of  uplifts  are  necessary  to  establish 
my  position. 

In  the  Pyrenean  Region  disturbances,  of  which  I  cannot  find 

a  sufficiently  full  acfoimt,  took  place  between  the  Devonian  and 
Carlioniferous  jx'iiodb,  and  were  folloNSfd  by  subsidence  and 
sedimentation  up  to  the  middle  of  the  Cretaceous,  when  a  gentle 
uplift  took  place  without  contortion.  Tliis  was  followed  by  a 
second  subsidence  and  sedimentation  to  the  close  of  the  Eocene. 
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Thea  oune  the  main  uplift,  wilii  folding  of  tlie  rocks,  and  the 
l^mneeowwefoffmed.  Slight  depreonon  oocurred  in  the  Miooems 
with  upheaval  at  its  close,  the  beds  being  contorted  in 

the  Lower  F^renean  Range  at  Corbitoeii  bnt  not  elsewhere. 
These  are  overlain  unoomlonnably  by  horisontal  pliocene  beds. 

Our  first  knowledge  of  Switurkmd  is  that  during  Permian 
and  early  Triassic  times  volcanic  outbursts  took  place,  followed 
by  subsidence  and  deposition  during  the  whole  of  the  Mesosoic 
and  early  Eocene  periods.  This  subsidence  was  not  continuous, 
for,  during  the  Mesozoic  era,  there  were  several  oscillations  in 
level,  l)ut  without  contortion.  The  deposits  have  a  thickness  of 
more  than  30,000  feet,  and  include  several  masses  of  limestone 
over  a  thousand  feet  thick,  which  are  thought  to  be  old  coral 
reefs.  Upheaval,  with  plication,  commenced  towards  the  close 
of  the  Eocene.  In  the  Miocene  a  great  mountain  range  existed, 
^  '\t\\  shallow  seas  both  north  and  south  of  it.  Subsidence  again 
took  place,  antl  deposits  of  sandstone  and  conglomerate  accumu- 
lated on  the  north  side  to  a  thickness  of  about  9000  feet.  Then 
came  a  second  elevation  of  more  than  5000  feet,  with  folding 
during  the  Pliocene  pmod,  and  sub-alpine  Switerland  was 
form^  This  latter  folding  was  not  equal  all  round,  but  greatest 
in  the  northern  and  central  parts,  the  southern  side  being  but 
Uttie  aflbcted.  At  the  same  time  the  Jura  mountains  were 
laised.  The  rocks  here  are  not  contorted,  but  thrown  into 
great  folds,  steep  on  the  Swiss  side  and  decreasing  towards  tiie 
fVench  side^  indicating  that  the  thrust  came  firom  Switzerland. 
For  the  most  part  the  synclinal  folds  form  valleys  and  the  anti- 
clinals  form  hills  which  must  have  risen  up  as  surface  swellings 
from  the  ground  ;  and  these  swellings  are  supposed  to  have  risen 
so  rapidly  tliiit  tlipy  diverted  the  course  of  the  Rhine  and  turned 
it  northward.  N'olcanic  action,  both  north  and  south  of  Switzer- 
land, commenced  in  the  Miocene  and  declined  in  th<'  Piioceu^ 
but  there  are  no  volcanoes  in  the  nioimtain  range  itself. 

The  structure  of  the  Himalaya  Mountains  is  not  so  well  known 
IB  that  of  the  Alps,  but  they  contivin  a  conformable  series  from 
the  Palaeozoic  to  the  Cretaceous  inclusi\e,  indicating  slow  subsi- 
dence and  sedimentation.  At  the  close  of  the  Gretacedus  period 
elevation  without  contortion  took  place,  accompanied  by  denu- 
dstion  so  extensive  as  to  lay  bare  in  places  the  palsBOsoio  rocks. 
At  the  same  time  the  Deccan  was  flooded  by  enormous  outflows 
of  basalt,  which  cover  more  than  200,000  squaie  miles,  and  reach 
oocarionally  a  thickness  of  6000  feet.  Subsidence  of  the  Hima- 
layan region  again  took  place,  with  the  deposition  of  eocene  beds 
3000  to  5000  feet  thick.  Elevation  with  contortion  followed, 
and  the  central  range  of  the  Himalaya  was  formed.  The  rise, 
however,  was  sufficiently  slow  to  allow  the  Indus  to  retain  its  old 
channel  and  cut  a  path  through  the  new  mountains.  Extensive 
denudation  then  occurred ;  valleys  were  carved  out,  and  the 


Digitizeu  by  LiOOgle 


72 


PRSSIDEMT^B  ADWOUB — BSOTIOll  C. 


pliocene  Siwalik  beds  deposited  to  a  ihiokneis  of  from  MOO  to 

10,000  feet.  Then,  in  the  Pleistocene,  came  anotlier  upheaval, 
oontortiiig  the  pliocene  beds  and  forming  the  sub-Himalaya ;  a 
range  which  runs  along  the  south-wf*st  flank  of  the  central 
Himalaya  from  the  Punjab  to  Assam,  the  crests  of  the  two 
ranges  being  about  1 25  miles  apart.  But  these  plications  were 
local,  for  the  pliocene  be<ls  on  the  north-east  side,  in  Thibet,  are 
not  folded,  but  have  been  gently  elevated.  It  is  not  supposed 
that  the  thickness  of  the  Siwaliks  shows  the  true  vertical  measure 
at  any  one  time,  for  depodtlon,  dirtnrbanee,  and  erarion  went  on 
together,  so  that  in  no  place  did  they  reach  anything  Uke  10,000 
feet,  from  which  it  follows  that  rocks  at  the  surface  must  have 
been  greatly  disturbed.  Notwithslandiog  the  comparatiTe 
rapidity  with  which  the  sub-Himalaya  were  formed,  the  elevation 
was  so  slow  that  it  never  exceeded  the  rate  at  which  the  rivers 
flowing  from  the  Central  Himalaya  cut  down  their  beds ;  for 
they  all — the  SutleJ,  (Ganges,  Ghogra  and  otliers — still  mn  in 
their  old  valh-ys  right  across  the  crest  of  the  .suV)-Himalaya. 

In  the  7vestern  United  Staffs  thick  sediments  were  forme<l  in 
Utali  and  Nevada  from  the  Cambrian  to  the  CarlK)niferous 
inclusive,  reaching  30,000  feet  in  the  Wahsatch  district.  At  the 
close  of  the  Gkrboniferoas,  or  during  the  Permian  period,  these 
sediments  were  greatly  plicated  and  elevated  in  the  Bann  Begion, 
the  Wahsatch  and  Humboldt  Ranges  being  formed.  The  CMo- 
rado  district  to  the  east,  in  which  not  more  than  a  thousand  feet 
of  strata  had  been  deposited,  still  continued  to  subside.  During 
the  Triassic  and  Jurassic  periods  general  depression  took  place, 
with  especially  heavy  sedimentation  in  Nevada,  west  of  the 
Humboldt  Rantre.  At  the  end  of  the  Jurassic  these  beds  were 
contorted  and  «'levat<'(l,  the  Sierra  Nevada  l>eing  formed.  At 
the  same  tim«"  tli»'  Basin  Kegion  was  elevated  witliout  folding, 
while  Colorado  and  Utah,  east  of  the  A\'ahsatch,  wliere  the 
sediments  were  still  less  than  3000  feet,  although  they  had  been 
accumulating  from  the  Carboniferous  period,  still  continued  to 
sink.  In  the  Cretaceous  a  general  subsidence  of  the  whole 
western  continent  took  place,  but  the  Basin  Region  was  not 
depressed  beneath  the  sea.  At  the  dose  of  the  Cretaceous, 
general  elevation  l>egan.  In  western  Colorado  and  eastern  Utah, 
where  subsidence  had  l>een  continuous  since  the  Carboniferous, 
but  oidy  about  4000  feet  of  strata  on  an  average  had  been 
deposite<l,  the  surface  was  elevatetl  without  plication,  except 
locally  on  the  east  lianks  of  the  Wahsiitch,  where  the  Cretticeous 
alone  was  11,000  to  13,000  feet  thick.  The  L'inta  Mountains 
also  rose  some  4000  leet  above  the  rest  of  the  plateau,  but  their 
rise  was  so  slow  that  the  Green  River,  which  crossed  a  portion  of 
the  uplifted  area,  kept  its  old  channel,  and  cut  down  a  gorge  as 
quickly  as  the  land  rose.  In  central  Colorado^  where  the  deposits 
were  between  8000  and  9000  feet  thick,  the  Bocky  Moontalna 
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were  formed;  extraniniB  ol  gnnite  and  gneitt  took  place,  the 
sedimentary  rocks  on  the  eastern  side  were  placed  vertically  or 
thrust  into  folds  on  the  Jura  type,  while  on  the  western  side  the 
disturl>ance  was  small.  Tn  California  to  the  west  of  the  Sierra 
Nevatia,  wliere  the  sediments  had  been  heavier,  numerous  foldings 
took  place,  and  the  coast  range  was  formed.  The  plateau  region 
of  Colorado  beiweeu  the  Wahsatch  and  Rocky  Mountains,  became 
e  vBMt  fresh-water  lake,  the  bottom  of  which  appears  to  ha^e 
tabsided  while  5000  feet  of  fresh-water  sediments  wens  placed 
upon  it ;  then  the  lake  shrank  and  disappeared  at  the  doee  of  the 
Eocene.  General  elevation  re-ooomienoed  in  the  Miocene,  the 
floor  of  the  old  lake  was  thrown  into  long  swellings,  and  volcanic 
eruptions  of  a  basic  character  took  place  on  the  margins  of  the 
plateau,  and  on  a  still  larger  scale  in  California.  This  upward 
movement  ceased  in  the  middle  of  the  Pliocene,  but  commenced 
airain  in  the  Pleistocene,  and  appears  to  be  still  going  on.  The 
total  elevation  of  the  plateau  region  from  the  close  of  the  Eocene 
was  no  less  than  20,000  feet,  most  of  which  occurred  in  the 
Miocene.  It  was  accompanied  by  a  number  of  north  and  south 
monodinal  folds  and  faults,  which  continued  into  the  Pleistocene. 
The  erosion  that  accompanied  this  elevation  is  as  mach  as  10,000 
feet  in  places,  and  averages  5500  to  6000  feet  In  the  Uinta 
Moontains,  which  were  raised  4000  feet  above  the  rest  of  the 
fdatean  at  the  dose  of  the  Cretaceous,  the  erosion  has  been  in 
places  over  18,000  feet. 

The  geological  history  of  the  western  United  States  shows 
clearly  that  the  forces  which  contorted  the  Sierra  Nevada  and 
coast  ranges  were  not  distinct  from  those  which  produced  the 
regional  uplift,  and  it  is  in  this  very  region  that  we  find  in  the 
Uinta  and  Rocky  Mountains  those  intermediate  types  which  I 
have  already  mentioned.  Fifty  years  ago  C.  Darwin  came  to  a 
similar  conclusion  from  a  study  of  the  geology  of  South  America, 
and  stated  his  belief  that  mountain  chains  were  only  subsidiary 
and  attendant  operaticns  on  continental  elevation;  a  view  which 
has  since  been  lost  sight  of,  but  is  now  reestablished  bj  the 
labours  of  American  geologists. 

The  conclusions  which  can,  I  think,  be  fairly  drawn  from  the 
facts  I  have  just  narrated  are  : — 

1.  The  plicated  bands  of  the  earth's  crust  have  been  formed 
along  areas  of  previous  heavy  sedimentation,  that  is  in  geosyn- 
clinals. 

2.  The  formation  of  a  geosynclinal  is  a  very  slow  process, 
extending  through  at  least  two  geological  periods. 

3.  The  sabs^ence  that  accompanies  the  sedimentation  is  not 
continnoos,  bat  is  often  broken  by  periods  of  elevation  without 
contortion,  followed  by  depression. 

4.  The  subsequent  elevation  with  plication,  and  the  formation 
d  what  I>ana  calls  a  syndinorinm,  is  comparatively  n^pid,  com- 


Digitized  by  Google 


74 


PBBBIDIHT's  AODBBB8*-8BOnOV  a 


prising  lets  than  a  geological  period ;  nevertheless,  the  elevation  i» 
often  less  rapid  than  the  rate  of  river  eraioiL 

5.  Folding  does  not  cro  on  pari  passu  with  sedimentation,  l>ut 
the  rocks  in  the  geosynclinal  remain  un contorted  until  the  for- 
mation of  the  synclinorium  has  commenced. 

6.  Tlie  formation  of  the  synclinorium  is  usually  followed  by 
subsidence  of  short  duration,  which  is  again  followed  by  a  regioual 
uplift  with  local  plications  of  the  newly  deposited  beds,  generally 
along  one  aide  only  of  the  (qmdinorittm. 

7.  Snperfidal  rooks  have  been  folded  as  well  as  deep^eated 
ones,  while  flexures  like  those  of  the  Jura  and  Uinta  Mountains 
are  also  local  uprisings  of  the  surfisoe.  Consequently,  mountain 
ranges  of  the  Alpine  type  are  not  the  cores  of  broad  plateaux 
exposed  by  denudation,  as  taught  by  Moiitlosier,  but  are  uprisings- 
from  tlu'  surface,  as  tauglit  ))y  Von  Buch,  and  may  or  may  not> 
be  accompanied  by  regional  uplifts. 

8.  Folding  only  takes  place  where  the  sediments  are  tiiick  ; 
nevertheless,  very  thick  deposits  are  not  in  every  case  folded, 
showing  that  great  sediuieutation  does  not  cause  plicatiou 
directly. 

9.  ^Hie  forces  which  produce  mountain  ranges  are  only  a  modi- 
fication of  thoae  which  produce  regional  uplifta. 

State  of  the  Interior  of  the  Earth. 

It  now  becomes  necessary  to  ascertain  what  is  known  about 
the  condition  of  the  interior  of  the  earth,  on  the  surface  of 
which  these  movements  t^ike  place  ;  for  it  is  evident  that,  before 
we  can  approach  with  confidence  the  question  of  cau.se.s,  we  must 
know  not  only  the  facts  connected  with  the  oscillations  of  the 
surface,  but  also  what  assumptions  are  allowable  about  the  state 
of  the  interior.  Fortunately,  this  problem  has  been  much  simpli- 
fied by  the  mathematical  investigationB  of  Sir  W.  Thomson, 
Professor  G.  H.  Darwin,  and  the  Bev.  O.  Fisher,  so  that  a  short 
history  of  opinion  on  the  subject  will  place  any  one  in  a  position 
to  judge  for  himself. 

Leibnitz,  in  1 683,  stai-ted  the  theory  of  an  incandescent  glol)e, 
the  interior  of  which  was  fluid,  and  re-acted  on  the  cooled  surface; 
and  he  was  followed  by  Descartes,  BulVon,  Hutton,  and  Dolomieu. 
But,  in  1681,  Bishop  Burnet  had  maintained  the  opix>site  opinion, 
viz.,  that  the  earth  is  a  solid,  cold,  inert  mass,  the  surface  of 
which  was  at  tirst  dissolved  in  a  watery  menstruum,  and  had 
gradually  dried,  the  surplus  water  having  been  drawn  off  into 
caverns  in  the  interior,— a  doctrine  which  was  supported  by 
Woodward,  Werner,  Be  Luc,  Pallas,  De  Saussure,  and  others. 
The  discussion  was  long  and  even  personal,  but  the  bishop's  side 
so  completely  gained  the  day  that,  in  1811,  Pinkerton  said  that 
"  the  doctrine  of  a  central  heat  seems  to  be  universally  aban- 
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doned."  The  theory  was,  however,  revived  by  Laplace  and  hy 
Cordier,  who,  in  his  "  Essay  on  the  Temperature  of  the  Interior 
of  the  Earth,  "  1827,  brought  forward  numerous  reasons  for 
thinking  that  sufficient  heat  to  melt  rock  must  exist  at  no  great 
depth  from  the  surface,  and,  consequently,  that  the  earth  consisted 
of  a  solid  crust  surrounding  a  still  melted  interior.  The  reasoning 
was  supported  bj  Fourier,  and,  although  opposed  by  Poisson,. 
was  rapidly  accepted  hj  geologists  as  the  only  eijdaiiatloa  of 
▼olcanoeiv  l>*tetal  movements  of  the  emst,  and  sabsidenoe  of  the 
snrfaoe,  all  of  whieh  seemed  to  neoessitate  a  yielding  interior. 

But  this  theory  received  a  severe  blow  in  1839,  when  Mr. 
W.  Hopkins  published  the  first  of  his  "  Etesearches  in  Physical 
Geolo^',"  in  which  he  maintained  that  the  amou!it  of  precession 
and  nutation  of  the  earth's  axis  proved  the  eartli  to  be  eitlier 
solid  or  to  have  a  solid  crust  not  less  than  800  iiiilos  thick.  He 
was  supported  in  this  by  Archdeacon  Pratt,  and  afterwards  by 
Sir  \V.  Thomson  ;  but  their  conclusions  were  opposed  by  Professor 
Hennessy  in  1851,  by  M.  Delaunay  in  1868,  and  subsequently  by 
General  Barnard  and  Professor  Newoomb^  In  1876  Sir  W. 
Thomson  abandoned  this  argument  altogether,  and  stated  hia 
opinion  that  a  perfectly  fluid  spheroid  would  have  a  preoession 
practically  the  same  as  that  of  a  perfectly  rigid  one,  and  Professor 
Darwin  bias  shown  that  this  is  so. 

A  far  more  important  objection  to  the  theory  that  the  interior 
is  fluid  is  the  supposed  absence  of  bodily  tides.  This  subject  was 
discussed  in  the  clays  of  Laplace  and  Coixlier,  was  again  taken  up 
by  Sir  W.  Thomson  in  1863,  and  has  since  been  supported  by 
Professor  G.  H.  Darwin.  Sir  W.  Thomson  said  that,  if  the 
interior  were  fluid,  the  sun  and  moon  would  produce  bodily  tides^ 
which  would  raise  and  lower  the  solid  cmst,  and  thus  reduce  the 
amoont  of  the  ocean  tidea  He  calculated  that  if  the  earth  was 
as  rigid  as  steel,  it  would  yield  about  two-fifths,  and  if  as  rigid  as 
glass,  more  than  three-fourths  as  much  to  the  tide-producing 
infliiences  as  if  it  was  fluid  ;  and  as  the  latter  amount  could,  he 
thought,  be  easily  observed  if  it  occurred,  he  arrived  at  the  con- 
clusion that  the  earth  must  be  more  ngid  than  glass.  Professor 
Hennessy  objected  to  this  conclusion,  and  pointed  out  that  the 
conditions  on  which  Sir  W.  Thomson's  calculations  were  l>ased  are 
very  different  from  the  real  ones.  He  said  that  if  the  fluid 
interior  passes  gradually  into  the  solid  crust,  as  it  probably  does, 
deformation  of  the  shell  may  be  very  small,  for  the  tidal  energies 
would  be  enended  in  pushing  iiside  the  half-liquid  matter.  He 
also  pointed  out  that,  as  the  observed  amount  of  precession  is 
about  six  seconds  less  than  that  calculated  for  a  rigid  globe,  some 
slight  tidal  deformation  actually  takes  place.  The  Rev.  O. 
Haher,  also,  in  the  second  edition  of  his  Physics  of  the  Karth'a 
Cmst,"  1889,  has  suggested  that  if  the  liquid  interior  contains 
gas  in  solution,  the  elasticity  of  the  gas  might  compensate  for. 
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varying'  pressure  caused  by  tidal  action,  and  the  resulting  surface 
movements  might  \>e  small,  or  even  nothing  :  there  would 
be  a  density  tide  only,  which  wight  be  unable  to  move  the 
superjacent  crust. 

Sir  W.  Thomson  hmA  aisuined  in  his  investigations  that  the 
interior  of  the  earth  is  perfectly  elastic^  which  is  no  donht  incor- 
rect Professor  Darwin  undertook  the  calcnlatkniB  on  the  sap- 
position  that  it  is  viscous  or  elastico-viscous,  and  found  that  in 
these  cases  the  seminiiumal  bodily  tides  would  lag  so  mndi 
behind  t)io  ocean  tides  that  thet  two  could  not  be  compared, 
especially  as  the  ocean  tides  are  much  affected  by  the  distribution 
of  the  land-masses,  which  would  not  be  the  case  with  bodily  tides. 
If  an  earth  tide  followed  an  ocean  tide  at  a  distance  of  less  than 
half  an  oscillation,  the  time  of  apparent  hiijh  ocean  tide  would 
be  accelerated ;  and  if  an  earth  tide  followed  at  a  greater  distance 
than  half  an  oscillation,  the  time  of  apparent  h^h  water  would 
be  retarded.  Bat  owing  to  the  friction  on  the  sea  bottom  and 
the  varying  depth  of  tlM  sea,  neither  the  height  nor  the  time  of 
actual  high  water  at  any  place  can  be  caloolated  from  theory  ; 
and  observations  give  only  the  time  and  height  of  apparent  high 
water,  consequently,  acceleration  or  retardation  cainiot  be  proved. 

Sir  W.  Thomson  always  recognised  tlH>  dithculties  connected 
with  t)ie  semi-diurnal  tides,  but  thought  that  the  longer  period 
lunar  fortnightly  tide  might  be  used  for  the  purposes  of  obser- 
vation, as  with  it  the  irregularities  must  be  much  less.  He 
calculated  that  at  Iceland  and  at  Teneriffe  the  fortnightly  ocean 
tides  ought  to  be  hve  inches  if  the  earth  be  {>erfectly  rigid,  three 
inches  if  as  rigid  as  steel,  and  one  inch  if  the  rigidity  be  that  of 
glass.  Subsequently,  Professor  Darwin  found  that  the  observed 
fortnightly  and  monthly  tides  at  various  Indian  and  European 
ports  are  about  two-thirds  of  the  calculated  height,  and,  conse 
quently,  he  thouf^t  that  this  proves  the  effective  rigidity  of  the 
earth  to  be  as  great  as  that  of  steeL  These  results  were  obtained 
by  employing  the  Newtonian  or  equilibrium  or  tidal  theory,  which 
supposes  that  each  particle  of  the  earth  takes  up  the  position  of 
equilibrium,  liut  owing  to  their  inertia  they  never  have  time 
to  do  this  completely,  for  the  directions  of  the  external  attractions 
are  always  changing,  and  Professor  Darwin  has  lately  found 
that  even  the  fortnightly  oceanic  tide  could  not  be  more  than 
one  half  the  equilibrium  height,  so  that  the  observed  tides  seem 
to  be  actually  greater  than  theory  vriU  account  for.  But^ 
according  to  Mr.  Lov^  "the  Tidal  Committee  of  the  British 
Association  appears  to  be  stall  doubtful  whether  there  really 
is  an  appreciable  fortnightly  (oceanic)  tide,"*  and  both  Professor 
Darwin  and  Sir  W.  Thomson  have  come  to  the  condusioii 
that  the  equilibrium  theory  cannot  be  used  for  the  purposes  ol 
calculation. 

*  Qnotad  bj      B«T.  O.  FMitr. 
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Still  later,  ProlMsor  Darwin  tays  tiiat  the  Imuir  lO-yeut  ly  tide 
is  the  only  one  by  whieh  we  can  hope  to  test  the  rigidity  of  the 
earth.  He  calcnlates  that  this  tide  would  give  aa  otoillation  of 
II  inches  at  the  poles,  and  about  hail  that  amount  at  the  equator. 
He  endeavoured  to  ascertain  whether  this  tide  could  be  detected 
in  the  observations  made  at  Kurachi,  hut  found  that,  if  it  existed 
at  all,  it  was  completely  masked  by  tides  due  to  meteorolog^ioal 
causes.  He  concludes  that  "  we  must  regard  it  as  extremely 
improbable  that  the  19-yearly  tide  will  ever  be  detected,"  and^ 
cons*»quently,  that  "  the  evaluation  of  the  earth's  rigidity  appears^ 
with  present  data,  to  be  unattainable." 

In  the  second  Mr.  Hopkins'  papers,  already  mentioned,  ho 
arriTed  at  the  oonelnsion  that  the  earth  must  at  one  time  have- 
eomusted  of  a  solid  crust,  rssting  on  an  imperlsetly  fluid  and 
highly  incandescent  interior ;  but,  in  1876,  Sir  W.  Thomson 
denied  this,  and  said  that  if  the  interior  were  fluid  the  solid  crust 
mnst  break  up  by  its  own  weight  and  sink  into  it.  This  opinion 
was  based  on  the  supposition  that  solid  rock  is  more  dense 
than  when  tiielted  ;  but  experiments  have  since  shown  that  this, 
is  not  always  the  case  ;  and,  in  1878,  Sir  W.  Tliomson,  with 
remarkable  candour,  abandoned  this  argument  also.  Professor 
Hennessy  has  also  pointed  out  that  if  the  interior  increases  iii 
density  downwards  an  outer  crust  could  not  sink  into  a  lower 
attatuni,  especially  as  in  all  probabili^  it  woald  be  more  or  less 
▼esionlar. 

That  the  omst  of  the  earth  floats  on  a  liquid  substratum,  and 

is  therefore  in  a  state  of  hydrostatic  equilibrium,  was  the  opinion 
ol  Cordier  in  1827,  and  of  Professor  G.  Belli,  of  Pavia,  in  1850, 
as  it  was  also  of  both  Sir  J.  Herschel  and  Sir  G.  Airy.  The 
latter,  in  1855,  showed  that  a  continental  plnteau  one  hundred 
miles  broad  and  two  miles  higli  could  not  l)e  su[)pnrtpd  by  a  solid 
globe  of  the  materials  we  know  at  the  sm  facp,  and  that,  conse- 
quently,  it  must  float  by  what  he  called  a  root.  The  equilibrium 
need  not  be  exact,  although  it  must  be  within  the  limits  of 
brsakage  of  the  ro(^  forming  the  platan.  Again,  in  1878,  he 
•aid  that  the  form  of  the  eartii  was  not  such  as  wovld  be  taken 
by  a  solid  stmetare,  but  such  as  would  be  taken  by  a  fluid  mass 
with  scriids  floating  on  it  There  is,  however,  an  objection  to  the 
idea  that  continents  and  mountains  float  by  solid  roots,  which  is 
thati,  if  the  interior  gets  hotter  the  further  we  leave  the  surface 
these  solid  roots  would  be  pushed  downward  into  hotter  layers 
and  would  melt.  It  may  be  that  in  mountain  ranges  this  melting 
below  would  be  compensated  by  erosion  al)ove  ;  but  this  vrould 
not  apply  to  ancient  plateaux  like  Canada  and  Scandinavia. 

The  question  was  again  investigated  by  Professor  Darwin  in 
1879.  He  says  that  if  the  earth  had  a  figure  of  equilibrium 
appropriate  to  rotation  there  would  be  no  diy  land,  lor  the 
snnsoe  of  the  solid  would  correspond  with  that  of  the  oosan. 
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As  there  is  dry  land  on  the  surfiice,  the  interior  must  be  in  a 
state  of  stiess,  and  the  materials  composing  it  must  be  strong 
enough  to  bear  this  stress.  If  in  any  particular  place  there  ia  a 
8tre»diiBBreiioe^  and  no  movement  *  takes  place,  the  materials 
mast  be  at  least  as  strong  as  matter  wbien  iroold  break  with 
that  strews  differnnoe^  end  he  takes  resistance  to  cmshing  as 
indicating  the  strength  of  the  material.  The  results  of  his  eaten- 
lationsshow  that  if  the  earth  is  solid  it  most  be  at  least  as  strong 
as  strong  granite  ;  if  there  is  a  crust  a  thousand  miles  thick,  with 
a  gaseous  inside,  the  crust  nmst  be  stronger  than  granite  ;  while, 
if  the  crust  is  only  two  or  three  hundred  miles  thick,  then  it 
must  be  much  stronger  than  gninite.  In  these  calculations  the 
earth  is  supposed  to  be  a  homogeneous  incompressible  elastic 
sphere.  If  the  elastic  sphere  be  very  compressible,  the  stress- 
differences  would  not  be  so  great  From  this  Professor  Darwin 
infers  that  the  interior  of  the  earth  is  composed  of  solid 
substanoes  stronger  than  granite,  for  he  will  not  allow  the  conly 
altemattTe,  viz.,  that  it  is  fluid. 

It  seems,  therefore,  that  the  only  valid  argunu  nt  for  a  solid 
earth  is  that  derived  from  the  tides.  But  the  forces  concerned 
with  the  production  of  the  oceanic  semi-diurnal  fortnightly  and 
monthly  tides  are  so  complicated  that  the  time  of  high  water  at 
any  place  cannot  be  calculated  with  precision,  and  it  is  not 
certain  that  any  fortnightly  and  monthly  tides  exist.  Neither 
can  the  tin»e  of  high  earth-tide  be  predicted,  and  consequently 
these  tides  cannot  be  used  for  estimating  the  rigidity  of  the 
earth.  With  the  semi-annual  tides,  and  with  &ose  of  still 
longer  period,  it  is  thought  that  both  oceanie  and  bodily  tides 
can  be  calculated ;  but,  unfortunately,  these  tides  are  so  small 
that  they  cannot  be  observed,  so  that  here  also  the  means  of 
ascertaining  whether  bodily  tides  exist  are  absents  It  is  how- 
ever thouf^ti  rather  vaguely,  that  if  the  interior  were  not  very 
rigid,  the  oceanic  semi-diurnal  tides  would  l^e  much  less  than 
they  are.  But  this  has  not  been  demonstrated,  and  as  the  land 
and  the  ocean  would  perform  independent  oscillations,  it  seems 
probable  that,  even  if  the  interior  l>e  Huid,  the  movements  of 
the  land  might  be  altogether  hidden  among  the  great  irregularities 
of  the  ocean  tides.  On  the  other  band,  it  is  difficult  to  believe 
that  the  highly-heated  interior  is  mm  rigid  than  the  cooled 
crust,  and  if  it  is  not  more  rigid  than  the  orast  it  must  be  fluid, 
for  in  no  other  way  can  the  continents  be  sustsined.  It  is  also 
impossible  to  bdieve  that  oscillations  of  several  mOes  in 
amplitude  can  take  place  on  the  surface  of  a  rigid  sphere;  and 
we  shall  see  presently  that  these  movements  of  the  surface  are 
not  caused  by  superficial  stress-differences,  but  by  plutonic  action 
going  on  in  the  interior,  which  seems  to  be  quite  incompatible 
with  a  solid  globe. 

Another  vague  idea  entertained  by  some  geologists  is  that,  if 
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ihe  eftrth  oonnited  of  an  Immeiwe  mam  of  incandfltcent  liquid, 
covmd  by  a  shell  only  a  low  miles  thick,  this  shell  would  have 
no  stehHity,  and  catastrophes  of  some  sort  would  be  oommon. 
We  are  told  that  if  there  were  a  surging  mass  of  molten  lava 
everywhere^  not  far  beneath  our  feet,  earthquakes  and  volcanic 
eruptions  would  be  far  more  fre(juent  than  they  are.  But  why 
should  iiiolt<3n  lava  surf,'o  beneath  a  crust  of  rock  twenty  or 
thirty  miles  thick  1  The  difficulty  is  rather  to  discover  causes 
sufficiently  powerful  to  explain  the  observed  movements  ;  for  the 
largest  bodily  tide  would  be  under  two  feet,  and  could  not  influence 
much  the  position  even  of  molten  lava  in  a  volcano  like  Stromboli, 
for  the  friction  on  the  sides  of  the  pipe  would  reduce  the  move- 
ment almost  to  nothing.  So  far  as  I  can  judge  from  published 
opinion,  the  tendency  of  geological  thought  during  the  last  twelve 
years  has  been  in  the  direction  of  the  idea  that  the  interior  of 
the  earth  is  fluid.  Deductive  reasonings  against  that  idea  have 
fallen  one  by  one,  while  extended  observation  has  more  and  more 
confirmed  the  geological  argument  in  favour  of  a  motile  interior. 

It  must  be  remembered  that  the  onf»  argument  for  solidity — 
that  of  the  tides — is  an  exceedingly  complicated  one,  while  the 
arguments  for  fluidity  are  simple.  If  it  should  ultimately  turn 
out  that  the  bodily  tides  are  quite  insiguiticant,  or  even  absent, 
it  would  not  necesnrily  follow  that  the  earth  is  solid.  It  would 
be  far  more  likely  that  the  whole  of  the  conditions  of  the  tidal 
problem  had  not  been  taken  into  consideration,  than  that 
depressions  of  five  or  six  miles  in  depth  could  take  place  on  the 
surface  of  a  rigid  solid  body.  It  seems  to  be  certain  that  the 
present  inequalities  of  the  surface  are  far  greater  than  can  be 
accounted  for  by  the  contraction  through  cooling  of  a  solid  globe; 
and  if  the  interior  was  not  solid  when  the  hrst  crust  was  formed, 
it  cannot  be  solid  now. 

Notwithstanding  the  opinions  held  by  astronomers  like  Diplace, 
Sir  J.  Herschel,  Sir  G.  Airy,  M.  Delaunay,  and  Professor 
Xewcomb,  some  geologists  have  been  so  much  impressed  with 
the  arguments  advanced  in  favcmr  of  a  solid  earth  that  they 
have  thought  it  necessary  to  frame  some  hypothesis  which  would 
reconcile  physical  arguments  with  geological  facts.  Mr.  Hopkins^ 
hypothesis  A  the  existence  of  subterranean  lakes  of  molten  rook 
is  one  of  these,  which  was  at  one  time  held  to  be  probable  by 
many  geologists,  but  is  now  universally  abandoned.  Another  is 
Sir  \y.  Thomson's  suggestion  that  the  earth  may  be  a  cold  sphere, 
around  which  a  stratum  of  meteoric  matter  has  accumulated, 
heatetl  to  the  temperature  of  fusion  by  collision  with  the  earth. 
Another  hypothesis  of  the  siime  character  is  tlie  existence  of  a 
thin  fluid  substratum  between  a  solid  nucleus  and  a  solid  crust. 
This  idea  was  originated  by  Mr.  Poulett  Sorope,  and  has  been 
advocated  by  Professor  Shaler,  Professor  Le  Gonte,  M.  Boc^ 
and  the  Rev.  O.  Fisher.    There  are  no  special  physical  or 
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geological  reasons  foi-  thinking  that  a  t/ii/i  fluid  substratum  exists, 
althougli,  if  pivssure  bf  a  very  important  agent  in  solidification, 
the  earth  may  have  soliditied  both  from  the  centre  and  from  the 
surface.  Still,  as  we  huve  to  descend  into  the  earth  for  nearly 
half  its  radius  before  we  arrive  at  the  density  which  iron  has  at 
siirftuse,  we  o«ti  witli  difficulty  believe  that  tlie  eater  half  ie 
Bolid,  unless  it  be  lonned  of  materials  less  dense  than  iron,  which 
is  very  improbable.  The  hypotheMS  was  originated  to  meet  the 
argument  founded  on  the  amount  of  the  precession  of  the 
equinoxes,  and,  as  this  objection  to  a  fluid  interior  has  been 
withdrawn,  the  hypothesis  of  a ////>/  fluid  substratum  will  probably 
be  abandoned,  for  it  aflbrds  but  little  help  towards  explaining  the 
supposed  absence  of  lK)diiy  tides. 

Causes  of  thb  Oscillations. 

We  are  now  prepared  to  examine  the  principal  theories  that 
have  been  proposed  to  explain  the  movements  ol  the  surftusei  It 
would  not  be  neoe8sary»  even  if  it  were  possible,  lor  me  to 
discuss  them  alL  So  long  ago  as  1834  Sir.  Gtenough,  in  his 
presidential  address  to  the  Geological  Society  of  London,  said, 
the  assigned  causes  of  elevation  are  exceedingly  various.  One 
author  raises  the  bottom  of  the  sea  by  earthquakes  ;  another  by 
subterraneous  Are  ;  another  by  aqueous  vapour ;  another  by  the 
contact  of  wator  with  tiie  metallic  bases  of  the  earths  and  alkalis. 
Heim  ascribes  it  to  gas,  Play  fair  to  expansive  forces  act  in  £^ 
from  beneath,  Necker  de  Saussure  connects  it  with  magrietisnu 
Wrede  with  a  slow  continuous  change  in  the  position  of  the 
earth's  axis.  Leslie  figured  to  himself  a  stratum  of  concentrated 
atmospheric  air  under  the  ooean,  to  be  applied,  I  suppose,  to 
the  same  purpose  " ;  and  since  then  others  have  been  added  to 
the  list^  such  as  extravasation  of  water-eubstance  and  changes 
in  the  velocity  of  the  earth's  rotation. 

Contraction  Theory, — ^Tlie  theory  that  has  gained  the  greatest 
celebrity  is  the  one  which  attributes  the  movements  of  the 
surface  to  the  tancjential  pressures  set  up  by  a  coolinji^  and 
contracting  globe  :  a  theory  which,  originating  with  Descartes 
and  Sir  I.  Newton,  was  revived  in  181G  and  1827  by  Coixlier, 
followed  up  by  Elie  de  Beaumont  and  Constant  Prevost  in  1829, 
and  has  since  been  advocated  by  Sedgwick,  De  la  Beche,  and 
numerous  other  distinguished  geologists.  It  supposes  that  the 
earth  consists  of  a  shrinking  nucleus  surrounded  by  a  solid 
crust  which,  no  longer  contracting,  is  gradually  left  unsupporM, 
and  periodically  adjusts  itself  to  &e  shrinking  nudeus  by  folduig 
along  bands  which  form  mountain  ranges. 

This  theory,  so  simple  and  so  dramatic,  was  widely  adopted 
both  in  Europe  and  in  America,  but  several  objections  were 
brought  forward  in  187 4  by  Captain  Button  in  the  American 
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fourmU  of  Sciena^  and,  independently,  by  myself  in  the  Geological 
MagitUfU*  It  was  pvointed  out  that  horizontal  thrusts  through 
more  than  a  hundred  miles  of  rock  were  imposaible ;  that  the 
theory  gave  no  explanation  of  tension  in  rocks,  ererything 
being  done  by  compression,  while  normal  faults  prove<l  that 
rocks  nearly  everywhere  had  undergone  tension ;  tliat  lont? 
mountain  chains  with  pamllel  foldings,  such  as  actually  exist, 
could  not  be  the  result  of  a  collapsing  spherical  shell,  for  that 
would  give  rise  to  a  network  of  small  hills.  It  was  also  pointed 
out  that  the  theory  failed  altogether  to  explain  continental 
e!evj\tions,  as  well  as  the  numerous  oscillations  in  level  that  had 
oc-curred  in  many  parts  of  the  world  ;  and,  tinally,  that  as  tlu* 
cooling  could  not  have  penetrated  more  than  two  or  thiee 
hundi-ed  miles  below  the  imrface,  the  main  body  of  the  earth 
was  as  hot  as  ever,  so  that  there  was  no  shrinking  nnelens  lor 
tlie  crnst  to  adjust  itself  ta  Then,  in  1881,  the  Rev.  O.  Fisher 
calculated  tbat^  supposing  the  earth's  omst  to  have  solidiied 
it  a  temperature  of  7000**  F.,  the  elevations  caused  by  sabseqaent 
contraction  wonld  average  ei^t  or  nine  hundred  feet ;  while 
i(the  temperature  of  solidification  was  4000"  F.,  then  the  average 
height  of  the  elevations  would  be  1<  ss  than  two  hundred  feet, 
fiat  the  average  height  of  the  actual  inequalities  of  the  earth  is 
certainly  not  less  than  9500  feet,  so  that  they  cannot  be  explained 
St  the  result  of  contraction.  Prevost,  however,  recognised  that 
the  oceanic  depressions  could  not  be  due  to  tangential  thrust, 
although  he  gave  no  clear  explanation  of  them.  Professor 
J.  D.  Dana,  in  1847,  tirst  put  forward  the  idea  that  they  were 
due  to  unequal  radial  contraction  during  cooling,  and  in  this  he 
was  supported  by  Archdeacon  Pratt  and  Mr.  Robert  Mallet. 
There  are,  no  doubt,  geological  reasons  for  thinking  that  the  land 
area  has  been  increasing,  and  that  the  ocean  bed  has  been 
fj^ntin!;'  deeper  since  PaUiK)zoic  times;  but  in  18S1  Mr.  Fisher 
calculated  that  the  mean  radial  contraction  could  not  have  been 
more  than  two  miles,  so  that  a  differential  contraction  of  three 
miles,  which  is  the  average  depth  of  Uie  ocean,  was  not  probable. 

It  was,  however,  reserved  for  Mr.  Mellard  Aeade  to  give  the 
contraction  theory  its  death  blow.  In  his  Origin  of  MmniaiH 
Ranges"  pubHshed  in  1886,  he  pointed  out  that  only  a  very 
nnall  <tepUi  of  the  crust  was  subject  to  com|>re6sion,  and  that  in 
tlds  thin  layer  the  compression  must  be  greatest  at  the  surface 
and  HimmiMh  downwards  until  a  level  of  no  strain  was  reached, 
lelow  whidi  the  crust  must  be  in  a  state  of  tension. 

The  reason  for  this  is  easy  to  see.  If  we  suppose  the  eartli 
to  commence  cooling  by  radiation  from  a  melted  condition,  it  is 
evident  that  the  cooling  will  be  most  rapid  at  the  surface,  for 
the  greatest  differences  in  temperature  are  there.  This  will 
continue  until  the  surface  approaches  the  temperature  due  to 
the  radiation  of  heat  from  the  sun,  when  the  shell  of  greatest 
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cooling  will  sink  slowly  down  below  the  surface.  The  shell  of 
greatest  oooUng  will  be  the  shell  of  greatest  ciroomferential 
contraeticm,  aim  the  amoant  of  drcnmfereiitial  oontraodon  will 
diminish  inwards  and  vanish  at  the  level  where  no  cooling  is 
taking  place.  The  circumferential  contraction  Mill  also  diminish 
outwards  towards  the  surlsoe,  where  also  there  will  be  no 
circumferential  contraction,  owing  to  the  mean  surface  tempera- 
ture being  kept  constant  by  i-adiation  from  the  sun.  But  radial 
contraction  would  also  be  Jioing  on,  and  this  would  vary  along 
any  one  radius,  being  nothing  at  the  level  of  no  cooling  and 
greatest  at  the  surface,  wlipre  it  is  the  sum  of  the  whole  nuUal 
contraction.  Now,  as  the  ratiius  is  less  than  the  circumference, 
the  mean  rate  of  radial  contraction  is  less  than  the  mean  rate  of 
circumferential  oontraotion  ;  consequently,  the  shell  of  greatest 
cooling,  where  circumferential  contraction  is  at  its  maximum, 
must  be  in  a  state  of  tension,  while  the  surface,  where  radial 
contraction  is  at  its  maximum,  must  he  in  a  state  of  compression. 
The  crust  will  be  formed  hj  an  outer  shell  of  comprei^sion  resting 
on  an  inner  shell  of  tension,  the  one  passing  gradually  into  the 
other.  The  level  where  the  one  passes  into  the  other  will  be 
tliat  level  where  the  radial  and  circumferential  t  oiitractions  are 
eijual.  This  is  the  level  of  no  strain,  outside  of  wliirh  the 
compression  gradually  increaiie»  until  it  reaches  its  niuxiumm  at 
the  surface. 

The  sulgeot  has  been  taken  up  by  Mr.  C.  Davison,  Prafsssor  G. 
Darwin,  and  the  Rev.  O.  Fisher.  On  the  supposition  that  the 
rate  of  cooling  varies  as  the  square  root  of  the  time  that  has 
elapsed  since  the  consolidation  of  the  globe,  Mr.  Davison 
calculates  that  if  the  crust  soliditied  at  a  temperature  of  about 
7000°  F.,  about  174,240  millions  of  years  ago,  the  cooling  would 
have  penetrated  400  miles  into  the  interior,  the  level  of  greatest 
cooling  would  be  72  miles,  and  the  level  of  no  strain  five  miles 
}>elow  the  surface.  The  supposed  dnUi  are,  howe\  ei-,  far  too 
L^reat,  and  Professor  Darwin,  taking  the  more  reasonable  assump- 
tion that  solidilication  took  place  100  millions  of  years  ago, 
calculates  the  level  of  no  strain  at  two  miles  deep.  He  also  iinds 
that,  in  ten  miltions  of  years,  28^  miles  of  rock  on  a  great  cirde 
would  be  crushed  up— that  is,  rather  more  than  one  mile  in  a 
thousand.  Also^  that  228,000  square  miles  would  be  piled  up 
on  the  top  of  the  sulgaoent  rocks — that  is,  a  cone  with  a  base 
of  228^000  square  miles  and  a  height  of  two  or,  possibly,  three 
miles  would  be  crushed.  This  would  make,  in  ten  millions  of 
years,  a  mountain  chain  about  a  half  or  a  third  the  size  of  the 
Himalaya.  Evidently  the  results  are  much  too  small  to  accouut 
for  mountain  building  during  the  Cainozoic  era. 

Mr.  Fisher,  on  the  supposition  that  the  present  internal  tem- 
perature gradient  is  V  h\  in  51  feet,  tinds  that,  if  the  temperature 
of  solidilication  was  7000"  F.,  the  level  of  no  strain  would  be 
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two  miles,  and  the  level  of  greatest  cooling  54  miles  below  the 
surface.  The  radial  contraction  would  have  been  six  miles,  and 
the  mean  height  of  the  surface  elevations  formed  by  compression 
would  be  6^  feet.  But  if  the  temperature  of  consolidation  was 
4000*  F.,  toe  level  of  aa  tlralii  wowd  be  tiivee-qiiarteni  of  a  mile, 
and  the  level  of  yroetcet  oooling  31  milee  Mow  the  snrfiMse. 
The  radial  oontiactioik  would  have  been  two  milei,  and  the  mean 
ho^t  of  the  surface  elevations  only  eight  inches. 

Tliese  oalenlations  assnme  that  the  sorfooe  maintains  a  con* 
sCaat  temperature ;  bnt  as  this  temperature  depends  upon  the 
sun,  and  as  astronomers  assure  us  that  the  sun  is  cooling,  the 
surface  of  the  earth  must  bo  cooling  also ;  so  that  the  level  of  no 
strain  must  l)e  less  than  the  calculated  distance — that  is  less 
than  two  miles,  probably  less  than  one  mile  l)elow  tlie  surface. 

Four  other  objections  can  now  }>e  brought  against  the  con- 
traction theory.  (1)  It  cannot  explain  the  fact  that  rocks  have 
been  depressed  iBur  Mow  the  level  of  no  strain,  and  brought  up 
again.  (2)  It  eaimot  exphdn  the  contortion  of  a  series  of  beds  far 
tmdcer  than  the  whole  shell  of  compression.  (3)  The  contortions 
do  not  resemble  those  produced  by  a  lateral  thrust^  which  is 
greatest  on  the  surface  and  diminishes  downwards.  (4)  The  granitic 
and  gneissic  cores  of  mountain  ranges  could  not  have  been  forced 
up  by  so  superficial  a  cause.  Professor  Claypole  notices  these 
objections,  and,  curiously  enough,  supposes  that  the  depth  of  the 
level  of  no  strain  has  l>een  miscalculated.  But  this  is  not 
possible.  Two  distinct  lines  of  reasoning  lead  to  the  same  result; 
and,  indeed,  the  contraction  theory  had  been  virtually  slain  by 
Captain  Dutton  and  Mr.  FLsher  before  the  existence  of  the  level 
of  no  strsin  was  discovered.  Professor  Claypole  argues  that  as 
the  centra  of  earthquakes  are  sometimes  twelve  mUes  or  more 
deep^  therefore  the  level  of  no  strain  must  be  more  than  twelve 
males  deep.  This  would  be  true^  provided  these  earthquakes  were 
necessarily  due  to  compression  caused  by  contracti<m.  But 
tensile  strains,  which  are  relieved  suddenly,  are  much  more  likely 
to  produce  earthquakes  than  couipressive  strains,  and  consequently 
the  level  of  no  strain  lies  probably  above  tlie  earthquake  region. 

Mr.  Davison  has  suggested  a  test  by  which  the  contraction 
theory  may  be  tried,  although  it  is  one  difficult  to  iipply.  He 
says  that  the  depth  of  the  level  of  no  strain  varies  as  the  square 
root  of  the  time  since  consolidation,  while  compression  varies 
nearly  inversely  as  the  square  root  of  the  tnne^  so  that  folding  by 
compression  ought  to  have  been  much  more  rapid  during  the 
early  stages  of  the  earth's  history  than  during  the  latter,  and 
the  amount  of  rode  folded  in  any  given  time  ought  to  deoeaae 
nearly  in  proportion  as  the  square  root  of  the  time  increases. 
Satisfactory  evidence  to  test  this  deduction  is  not,  perhaps, 
available  at  present,  but  the  fact  that  there  are  extensive  regions 
of  the  earth's  surface  which  have  never  been  folded  since  the 
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oommenoement  o£  the  Pkdnozoic  era  seems  hardly  oonsistetit  with 
it|  and  I  think  that  most  geologists  would  allow  that  since  the 
dose  of  the  Jurassie  period  rock-folding  has  been  quite  as  active 
as  during  any  former  period  of  equal  length.  But  however  this 
may  be,  the  contraction  theory  is  evidently  inadequate  to 
explain  the  formation  of  g^synclinals  and  syiiclinoria,  and  it 
cannot  therefore  be  the  true  e-xplanation  of  mountain  ranges, 
while  it  has  always  been  thouglit  incapable  of  explaining  con- 
tinentiil  elevations.  Indeed,  its  eff'ects  must  be  so  insignificant 
that  they  may  be  dismissed  from  our  consideration  ;  for,  except 
in  the  deep  ocean  beds,  they  must  be  quite  obliterated  by 
denudation  and  deposition. 

Gradathn  Theory, — Another  way  in  which  the  equilibrium  of 
the  earth's  crust  is  disturbed  is  the  removal  of  rock  by  wind  or 
running  water,  and  its  deposition  in  another  place.  The  theory 
which  finds  in  this  the  explanation  of  surface  movements  may 
be  called,  if  we  adopt  Mr.  W.  M'Gee's  terminology,  the  Gradation 
Theory.  The  transference  of  matter  acts  in  two  ways  ;  first,  by 
altering  the  load  on  two  portions  of  the  earth's  crust,  and 
secondly,  by  changing  the  positions  of  the  isogeothermal  surfaces 
in  the  earth,  or,  in  other  words,  by  altering  the  temperature  of 
portions  of  the  interior.  Although  the  Gradation  Theory  includes 
the  combined  etl'ects  of  both  these  reactions,  it  will  be  better  to  con- 
sider each  separately,  and  I  will  take  first  the  alteration  in  load. 

This  idea  was  first  broached  by  Sir  J.  Hersohel  in  a  letter  to 
Sir  C.  Lydl,  written  in  183fi,  but  he  did  not  support  it  by  any 
geologic^  evidence.  He  says,  supposing  the  earth's  crust  to  float 
on  a  sea  of  lava  the  effect  of  transference  of  pressure  brought 
about  in  this  way  would  be  an  extremely  minute  flexure  of  the 
strata  ;  but,  sup]>osing  the  layer  next  below  the  crust  to  l)e  partly 
solid  and  partly  fluid,  composed  of  a  mixture  of  solid  rock,  liquid 
lava,  and  other  masses  in  various  degrees  of  viscidity  and 
mobility,  great  inequalities  might  subsist  in  the  distribution  of 
pressure,  and  the  consequence  might  be  local  disruptions  of  the 
crust  where  weakest,  and  escape  to  the  surface  of  lava.  At 
alaterdate^  in  his  Physical  Geography  (18GI),  he  speaks  more 
strongly  in  favour  of  the  theory,  and  says  that  any  amount  of 
pressure  and  relief  which  the  geologist  can  possibly  require  to 
work  out  his  problems  are  available.  The  theory  was  supported 
by  Professor  James  Hall  in  1859,  and  has  been  widely  accepted 
in  America,  as  well  as  by  several  French  geologists.  In  England 
it  was  advocated  by  Dr.  C.  Kicketts  in  1^71,  and  lately  the  Rev. 
O.  Fisher  and  se\eral  others  have  written  in  its  favour.  In  1845 
Sir  C.  Lyell  added  the  idea  that  the  depression  of  a  convex 
surface,  like  that  of  the  earth,  would  produce  foldings  and 
Grumblings. 

The  principal  evidence  in  favour  of  subsidence  being  caused  by 
deposition  is  the  fact  that,  at  the  mouths  of  large  rivers,  the 
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flnviatile  deposits  extend  far  below  the  sea  level.  Undoubtedly, 
depression  and  sedimentation  go  on  together  here.  The  depres- 
sion, however,  is  not  always  uniform,  for,  according  to  Sir  C. 
Lyell,  there  are  nnoeasing  flactnations  in  the  levels  of  those  areas 
into  which  ranning  water  is  transporting  sedimenl  It  is  also  an 
undoubted  huet  mt  many  series  of  roeks,  sometimes  10,000  or 
even  26,000  feet  thick,  are  made  up  entirely  of  shallow  water 
deposits ;  but  here  also  subsidence  has  not  been  continuous. 

Captain  Dutton  says  of  the  Colorado  plateau,  "  the  surfat^e  of 
the  j)lateau  during  Mesozoic  times  coincided  very  nearly  with  the 
sea  level,  but  was  constantly  oscillating  from  a  little  above  to  a 
little  >>elow  that  level,  and  vice  versa.  On  the  whole,  the  region 
appears  to  have  subsided  about  as  fast  as  the  sediment  .accumu- 
lated— thus  preserving  the  surface  nearly  .at  a  constant  level" 
The  same  writer  says  Uiat  the  tertiary  fresh-water  deposits  round 
the  Uinta  Monntains  are  10,000  feet  thick,  and  **  that  these  beds 
snbsided  by  their  gross  wei^^t  as  rapidly  as  they  grew  admits  of 
no  shadow  of  doubt"  It  is  also  very  remarkable  that  depression 
often  takes  place  along  the  base  of  mountain  chains  jost  where 
s^^-dimentation  has  >)€en  most  rapid. 

On  the  other  hand,  the  common  occurrence  of  what  is  known 
as  the  normal  series  of  deposits  shows  that  subsidence  is  often 
more  rapid  than  sedimentation,  and  is  not,  therefore,  causecl  by 
it.  Also  extensive  subsidence  has  often  occurred  without  any 
great  sedimentation.  The  mammalian  fauna  of  Mada^^^ascar 
proves  that  that  island  has  been  united  to  Africa  since  the 
Cretaceous  period,  but  the  Mosambique  Channd  is  now  more 
than  6000  feet  deep.  The  isolation  of  many  other  continental 
islands  has,  no  doubt^  been  caused  by  sahsidence  without  sedimen- 
tation, and  Mr.  Mellard  Reade  points  to  the  Meditemuiean  and 
to  the  Gulf  of  Mexico  as  other  examples. 

Subsidence  and  sedimentation,  no  doubt,  often  proceed  pari 
passu;  but,  as  subsidence  can  take  place  without  sedimentation, 
it  seems  probable  that  in  some  cases  the  sinking  areas  may  have 
determined  the  position  of  setlimentation ;  and  if  the  rate  of 
sedimentation  exceeded  that  of  subsidence  shallow  water  would 
be  constantly  maintained.  Also,  depression  has  not  always 
followed  loading.  For  example,  the  4000  to  5000  feet  of  lava 
in  the  Deocan  Sd  not  depress  the  land  below  the  sea^  It  may  be 
said  that  this  outpouring  of  lava  without  snhsidence  was  due  to 
the  making  of  some  neighbouring  area  in  consequence  of  a  loading 
of  stall  greater  weight ;  but  there  is  no  evidence  to  favour  this 
idea,  and  it  cannot  apply  to  the  Sandwich  Islands,  which  are  more 
than  a  thousand  miles  from  any  area  of  sedimentation.  Neither 
can  it  explain  the  rising  of  the  bed  of  the  Arctic  Ocean,  notwith- 
standing the  detritus  brought  into  it  by  the  great  rivers  of  Siberia. 

In  1865  Mr.  T.  F.  Jamieson  proposed  to  explain  the  con- 
nection between  glaciation  and  subsidence  by  the  weight  of  the 
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ioe  having  oansed  deprettion,  and  its  ramoval  the  snbcequeot 
elevation  of  the  land,  and  in  this  he  was  followed  hj  Ftorassor 
Bhaler,  in  1874.    If.  Adhemar  and  Br.  CroU  had  prenonsly 

supposed  that  the  mass  of  ice  had  attracted  the  water  by  gravi- 
tation, but  it  has  been  clearly  shown  that  the  phenomena  are  £sr 

too  complicated  to  be  explained  by  so  simple  a  supposition,  and, 
indeed,  do  not  accord  with  it.  But  neither  is  Mr.  Janiieson's 
explanation  in  accord  with  the  phenomena,  for  the  subsidence  did 
not  l>egin  until  the  maximum  development  of  the  ice  had  passed 
away,  and  the  subsequent  elevation  was  continued  in  spite  of  the 
second  phase  of  the  glaciation,  so  that  the  supposed  effect  followed 
long  behind  the  supposed  cause.  In  1872  I  suggested  that  these 
movements  might  have  been  due  to  the  slow  sinking  and  sobee- 
qnent  rise  of  the  isogeotherms,  caused  by  the  formation  and 
removal  of  the  ice.  Perh^  all  three  causes  may  have  acted 
together,  but  certainly  the  weight  of  the  ioe  was  not  the  sole 
cause  of  submersion. 

There  is  not  much  evidence  in  favour  of  elevation  by  unloading. 
Captain  Dutton  says  that  those  regions  which  have  suffered  the 
greatest  amount  of  denudation  have  been  elevated  most ;  but  this 
might  equally  well  l)e  put  the  opposite  way,  viz.,  that  those 
regions  which  have  been  elevated  the  most  have  suffered  tlie 
greatest  amount  of  denudation.  Certainly,  we  cannot  suppose 
that  monntains  ever  attained  the  heic^t  which  they  would  now 
have  if  the  denuded  portions  were  restored,  so  that  no  donbt 
elevation  has  gone  on  with  denudation;  but  the  elevation  must 
have  been  more  rapid  than  the  denudation,  or  else  there  would  1>e 
no  mountains  at  all ;  and  elevation  must  have  commenced  before 
any  denudation  took  place;  oonsetjuently,  denudation  cannot  be 
the  only  cause  of  elevation.  The  best  case  yet  made  out  for 
elevation  by  unloading  is  Mr.  C^illtert's  account  of  Lako  Bonne- 
ville. This  old  Pleistocene  lake  was  '200  by  150  miles  in  extent, 
but  has  since  dried  up  to  the  comparatively  small  dimensions  of 
the  Salt  Lake  of  Utah.  The  old  lake  margins  are  not  level  now, 
but  arch  up  over  the  middle  of  the  old  lake,  the  crown  of  the 
dome  being  some  200  feet  higher  than  the  base.  Mr.  Oilbert 
says  that  the  uprising  of  the  old  lake  bottom  was  probably  caused  by 
the  drying  up  of  the  lake,  and  the  unloading  of  a  thousand  feet  of 
water.  If  this  is  not  the  cause,  the  dome  must  be  part  of  other 
undulations  which  have  not  yet  been  noticed,  although  looked  for. 

On  the  other  hand,  elevation  without  uidoading  has  taken 
place  during  the  Cainozoic  era  in  many  parts  of  the  Atlantic 
and  Pacific  Oceans,  as  well  as  along  the  northei  n  coast  of  Siberia. 
Indeed,  if  elevation  was  caused  only  bv  unloading  no  land  would 
l>e  elevated  more  than  a  few  feet  above  the  sea^ — probably  there 
would  never  have  been  land  at  all.  Depression  also  often 
aooompanies  denudation.  If  it  were  not  so^  no  land  oould  sink 
under  the  sea,  and  yet,  undoubtedly,  this  has  occurred  many  times. 
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If  depmnon  hy  loadmg  b«  trae,  it  it  endeat  that  the  crust 
mott  rest  on  a  finid  which  moves  laterally,  so  that  depreasioii  in 
one  place  is  compensated  by  elevation  in  another ;  and  this  was 
clearly  recognised  by  Sir  J.  Herschel,  the  originator  of  tho 
theory.  That  areas  of  elevation  and  of  depression  He  alongside 
o£  each  other  was  the  opinion  ol  C.  Darwin,  altlioiigh  he  did  not 
suppose  that  tlie  depression  was  caused  by  loading.  Messrs. 
Medlicott  and  Blandford  have  also  pointetl  out  that  the  great 
plain  or  depression  of  the  Indus,  Oan^^es,  and  Brahmaputra 
is  probably  contenipomneous  witli  tiie  elevation  of  the  sub- 
Himalaya,  but  they  also  state  that  it  is  not  nearly  sufficient  to 
cause  tliat  elevation. 

If  the  crust  of  the  earth  he  floating  in  hydrostatic  e(juihl>riuni 
on  a  fluid  interior,  as  seems  probable,  then  alterations  in  vertical 
pressure,  if  sutlicieiit,  must  produce  movements ;  and  we  should 
remember  that  as  tliese  alterations  act  continuously  in  one 
direction  for  long  perioda  of  time,  on  pkstic  materials,  smaller 
ohsnges  than  we  imagine  may  possibly  bring  abont  movements. 
At  Uie  sane  time^  it  is  oertain  that  there  are  other  and  more 
powerful  hypogene  agents  at  work  oansing  osoillations  of  the 
serlsce,  and  perhaps  the  formation  of  geosynclinals  is  the  only 
important  movement  that  can  be  attriboted  to  denudation  and 
deposition. 

We  have  next  to  consider  the  effect  produced  by  changes  in 
temperature.  Mr.  Poulett  Scrope  has  claimed  to  be  the  first  to 
originate,  in  1825,  the  idea  tliat  secHmentation  would  give  rise  to 
local  increase  m  temperature  ;  but  a  jx'rusal  of  his  Iwok,  called 
"Considerations  on  Volcanoe.s,"  shows  this  to  he  a  mistake.  He 
says  that,  as  sedimentary  rocks  are  worst?  conductors  than  crystal- 
line rocks,  the  heat  of  the  interior  would  accunnilate  in  "a 
suliit  rranenn  mass  of  lava  more  rapidly  than  it  can  pass  ofl' to  th<* 
outside  of  the  globe  through  the  solid  crust  of  over-lying  rocks,  in 
consequence  of  their  inferior  density  and  conducting  powers.  It 
is  obvious,"  he  says,  that  the  caloric  will  be  concentrated  in  the 
lava  and  oontinually  augment  ite  temperature,  paitiettlarly  that 
of  the  lower  strata,  iwch  are  the  nearest  to  the  somroe  of 
osloric"  He  further  thought  that  this  inoraeae  of  heat  might 
melt  a  portion  of  the  emiit,  and  in  the  later  editions  of  his  work 
he  says  that  the  expansion  cf  the  surrounding  unmelted  rooks 
would  force  up  an  axial  wedge  of  molten  granite,  which,  in  its 
turn,  woukl  give  rise  to  horizontal  compression  and  crushing. 
But  his  concentration  of  caloric  is  by  no  means  obvious,  and  he 
does  not  make  it  clear  how  rocks,  which  are  strongly  compressed, 
can  add  to  their  own  compression  by  pushing  up  matter  from 
below.    Indeed,  th<'  whole  hypothesis  appears  to  l>e  impassible. 

The  second  part  of  Mr.  iiabbage's  often-quoted  letter  to  Dr. 
Kitten,  in  1>'34,  explains  his  views  on  the  elevation  of  continents 
and  mountain  ranges  by  the  expansion  of  rocks  when  heated. 
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He  says,  "  mahe&B  of  equal  temperalufe  within  tlie  enirt  miui 
be  oontinually  changing  their  fonn  and  exposing  thiek  beds  near 
the  exterior  to  alternatione  of  temperatnreb   T£b  expansion  and 

contractioil  of  tliese  strata  will  profaaUjr  form  rents,  raise  monn- 
tain  chains,  and  elevate  even  continents."  The  letter  is  very 
vague,  but  he  evidently  saw  the  impossibility  of  laud  being 

elevated  above  the  sea  by  this  cause,  unless  the  rise  of  the 
isogeothemis  was  less  rapid  than  sedimentation  ;  for  he  says, 
"  The  whole  expansion,  however,  may  not  take  place  until  /on^ 
after  the  tilling  up  of  the  sea,^'  but  he  gives  no  reasons  for  this 
opinion. 

Sir  J.  Herschel,  who  thought  of  this  theory  independently  of 
Babbage,  and  enunciated  it  at  the  same  time  as  lua  theory  of 
alteration  in  pressnre,  applies  it  to  the  elevation  of  oontinenta 
and  to  the  fonnation  of  volcanoea^  but  says  nothing  about  moun- 
tain ranges.  However,  he  states  the  theory  very  dearly.  He 
says :  "  With  equilibrium  of  temperature  and  pressure  within  the 
earth,  the  interior  isothermal  strata  will  be  spherical,  but  as  they 
approach  the  surface  they  will  conform  themselves  to  the  configu- 
ration of  the  solid  portion.  But  when  the  concave  V>ottoni  of 
an  ocean  is  filled  by  dep>osition  it  may  become  horizontal,  or  even 
convex,  and  the  isotherms  will  rise  upwards.  But  if  the  deeper 
strata  be  already  at  the  melting  point,  its  level  will  be  raised, 
and  the  new  strata,  wa^er  included^  will  be  melted.''  Lyell  misin- 
terpreted Babbage's  meaning,  which  is  not  very  dear,  and  took 
the  expansion  to  be  upwards  only,  in  which  case  it  appears  to  be 
miserably  inadequate  to  perform  the  work  assigned  to  it ;  but  in 
the  anniversary  address  to  the  Qeological  Society  of  London,  in 
1869,  Professor  Phillips,  speaking  about  the  theory,  said :  If 
we  suppose  a  change  of  temperature  of  100'  F.  to  cause  expansion 
in  a  solid  mass  500  miles  across,  this  would  occasion  a  change  of 
linear  dimensions  of  above  a  quarter  of  a  mile  in  limestone  and 
sandstone.  If  the  pressure  occasioned  by  this  were  relieved  by 
one  vertical  fault  it  must  be  16  miles  in  height,  if  by  one  genernl 
curve  upwards  it  would  have  an  elevation  in  the  middle  of  about 
8  miles.  Though,  in  fact,  neither  of  these  assumptions  as  to  the 
form  of  the  sur&oe  of  rdief  can  be  adopted,  they  show  how  great 
is  the  power  of  changing  form  and  relative  height  generated  by 
changing  temperature  in  rock  masses."  In  the  same  year 
Professor  James  Hall  pointed  out  that,  as  a  matter  of  faoti 
mountains  had  been  formed  only  in  areas  of  great  sedimentation, 
but  altliougli  this  evidence  added  immensely  to  the  probability 
of  the  theory,  it  nearly  died  out,  until  it  was  independently 
supported  in  1886  by  ls\.  Fayc  and  Mr.  Mellard  Reade. 

J  will  ask  you  to  allow  me  to  explain  a  little  more  precisely 
what  is  supposed  to  take  place  in  these  thick  sediments.  If  we 
suppose  the  bottom  of  the  sea  to  be  at  a  temperature  of  zero,  and 
to  be  gradually  covered  up  by  deposits  which  attain  a  thidmesa 
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U  60,000  feet^  then  the  Iwise  of  the  new  deposits  will  be  gradually 
vanned,  by  conduction  of  hvnt  from  below,  to  about  1000°  F. 
The  temperature  of  tlie  deposits  would  gradually  diminish 
upwaixls  until  it  was  zero  ;it  the  new  surface.  Below  the  new 
deposits  the  increase  of  temperature  of  the  old  surface  would  also 
be  1000"  F.,  and  the  increase  for  each  layer  downwards  would 
gradually  diiuini&h  to  nothing.  Consequently,  the  level  of  fusion 
would  riae  in  the  old  crnsfe  nearly  50,000  feet,  and  the  aoHd  cniat 
would  maintain,  approsdniately,  its  old  thiokneae.  The  expansion 
earned  by  the  heat,  and,  conaeqnently,  the  internal  atreaaeB,  would 
be  greatest  in  the  old  crust,  while  in  the  new  deposits  it  would 
diminish  npwards  to  nothing.  It  is  usually  supposed  that  the  heat 
would  expand  ail  rocka  except  clay,  which  at  iirat  contracts  aa  part 
of  the  water  is  driven  off ;  but  it  does  not  seem  certain  that  such 
would  actually  be  the  case  with  deeply  burie<l  rocks.  It  seems 
quite  possible  that  the  expansion,  which  is  not  much  more  than 
one  inch  in  two  and  a  half  chains  for  every  100°  F.,  may  be  well 
within  the  limits  of  elasticity  of  the  rocks,  in  which  case 
extension  need  not  necessarily  occur.  If,  however,  the  beat  be 
•aiBcieiitly  great  to  prodnoe  crystalliaation,  then  tiie  previonaly 
oon-^rTatelline  roeka  would  probably  beoome  denaer  and  contract^ 
and  tima  oanse  the  anrlaee  to  aink.  Thia  ia  the  opinion  of  Dr. 
Stency  Hnnt^  Fh>fessor  Le  Conte,  Profeaaor  Uoyd  Morgan,  and 
oibora ;  conaeqnently,  it  is  far  from  certain  that  the  rise  of  the 
isogeotherms  would  produce  elevation  at  all.  Professor  Le  Conte 
has  suggested  that  the  increasing  heat  in  the  newly  laid  down 
rocks  may  ^ivc  rise  to  chemical  action,  which  would  still  more 
increase  the  temj)erature  ;  but  Dr.  Sterry  Hunt  thinks  that  any 
chemical  processes  which  might  be  set  up  in  the  buried  sediments 
would  absorb  rather  than  generate  heat. 

Mr.  Mellard  Beade,  who  is  the  ableat  exponent  of  thia 
theory,  olainia  that  an  expanaion  wonld  oertainly  take  plaoe  quite 
mffident  to  account  for  mountain  rangea.  in  hia  Origin  of 
Mountain  Banges,"  1886,  he  aaya  that  S  an  area  of  500  milea 
long  by  500  hrwd  has  ita  temperature  raised  by  a  mean  of  1000* 
F.,  the  result  would  be  an  expansion  of  52,135  eubic  miles. 
Xow,  this  heating  implies  the  deposition  of  more  than  50,000 
feet  of  sediment  over  the  whole  area,  and  does  not  take  into 
consideration  any  thinning  out  of  the  deposits  towards  the  margin. 
Either  we  must  double  the  area  of  deposition  or  halve  the  effects 
of  expansion.  Taking  the  latter  as  the  more  probable,  we  lind 
that  the  expansion  would  be  sutficient  to  form  a  mountain  range 
MIO  mflea  long,  15,000  feet  high,  and  about  38  miles  broad  at  the 
baae^  which  ia  not  a  hi^  nor  a  broad  range  for  auch  exceptionally 
heavy  aedimentation ;  and  even  thia  allowa  nothing  for  condenaa> 
tion  produced  by  a  temperature  certainly  aufficient  to  induce 
crv stall isation,  nor  for  condensation  produced  by  pressure,  nor 
for  denudation  during  elevation,  which  would  reduce  the  height 
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by  a  third  at  least.  Evidently  expansion,  in  the  form  supposed 
by  Mr.  Reade,  is  not  capable  of  producing  a  large  mountain 
range.  Indeed  it  is  only  hy  supposing  the  beds  to  arch  up  in  a 
dome,  as  suggested  by  Pro£e8Bor  PhillipR,  and  independently  by 
myself  in  1872,  that  mffieieiit  etoration  oaa  be  attained.  Bnt  thia 
implies  that  mountain  ranges  are  the  remnants  of  plateaux,  whieh 
I  thought  to  be  oorreet  in  1872,  but  which  has  been  amply  disproved. 
There  are  also  many  other  phenomena  connected  with  the 
formation  of  mountain  ranges  which  this  theory  fails  to  explain. 
In  the  first  place,  we  have  seen  that  no  folding  took  place  in  the 
Alps  and  in  the  Himalaya,  until  the  tinal  upheaval  began,  which 
shows,  either  that  the  heat  does  not  expand  the  rocks  in  the  way 
supposed,  or  that  the  temperature  does  not  rise  until  just  before 
the  final  uplift  takes  place.  To  me  the  former  seems  to  be  by 
far  the  more  probable,  but  Mr.  Mellard  Reade  takes  the  latter 
view.  He  says  :  ''It  is  extremely  probable  that  while  the  area 
is  subsidmg,  the  iaogeotherms  are  sinking  also,  and  that  the  after 
raising  of  temperature,  or  rising  of  the  isogectherms  is  an 
extremely  slow  process."  In  a  later  paper,  **  On  Slickensides  and 
Normal  Faults,"  published  in  the  J^.  Livtrpcol  Geol.  Soc, 
iSSS-g^  which  he  kindly  sent  to  me,  Mr.  Reade  says  :  **8o  slowly 
does  internal  heat  escape  by  conduction  through  the  present  crust 
of  the  globe,  that  the  blanketing  of  sediments,  such  as  we  assume, 
will  not  aflect  the  temperature  of  the  lower  layers  of  the  under 
crust  till  long  after  the  compression  induced  by  expansion  in  tin- 
upper  layers  of  rock  and  in  the  sediments  themselves,  has  coni- 
menced  the  work  of  mountain  upheaval."  I  must  confess  that  I 
do  not  understand  either  of  these  remarks,  and  both  seem  to  me 
to  be  opposed  to  the  laws  of  thermotios.  Certainly  they  demand 
an  explanation  before  they  can  be  received  as  probaUe ;  for,  as 
we  now  know,  geosyndinals  take  two  or  more  geological  periods 
to  form,  and  it  seems  certain  that  the  isogeotherms  would  rise 
nearly  as  rapidly  as  the  sediments. 

The  objection  here  noticed  was  urged  by  ^Ir.  Hopkins  in  a 
Report  to  the  British  Association  in  1847,  and,  in  my  opinion,  it 
has  never  been  fully  met.  He  there  says  that  Babbage  s  theory 
is  inadmissible,  because,  if  it  were  correct,  elevation  and  not 
depression  ought  to  go  with  sedimentation ;  and  that  deposition 
is  so  slow  that  whenever  it  ceases,  the  isogeotherms  would  very 
nearly  have  their  proper  position,  so  that  expansion  and  deposi- 
tion would  cease  together.  In  1873,  I  attempted  to  show  that 
sedimentation  was,  on  the  average,  tiiree  times  as  rapid  as  the 
rise  of  the  isogeotherms  ;  but,  although  this  might  occasionally 
be  the  case,  I  now  think  that  it  has  been  very  unusual,  and 
•  cannot  have  occurred  in  laige  geoeyndiuals,  espeoiaUy  during  the 
earlier  geological  periods. 

Another  ditHculty  is,  that  gentle  oscillations,  without  foldini:, 
have  sometimes  preceded  the  final  uplift.    If  these  elevations  are 
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due  to  the  expansion  of  heated  rock,  it  is  difficult  to  see  how,  l>y 
the  theory,  they  oonld  have  snboded  again,  lor  this  luhndenee* 
could  only  take  place  by  a  retreat  of  the  ieogeothenns,  for  which 
no  cause  is  awngned. 

Another  and  last  olQeolioii  is  that  the  enstenoe  in  the  8at- 
para  Barin  in  India»  of  sedimenta  22,500  feet  thick,  which  have 
never  been  plicated,  proves  that  a  rise  in  the  ieogeotherms  is  not 
the  direct  oaoae  of  contortion,  for  if  it  were  so^  there  would  be^ 
some  proportion  between  thickness  and  amoant  of  contortion. 
This  objection  is,  I  think,  fatal  to  the  theory. 

Eighteen  years  ago,  liaving  convinced  myself  that  the  con- 
tmctioii  theory  was  quite  incap.ihlp  of  ))ort*orming  the  duties 
iiscriV>ed  to  it,  I  advocated  the  gradation  (or  as  I  named  it,  th<* 
Hersoliel-Bahl^ago)  theory,  which  I  tliought  would  afibrd  a  com 
plete  explanation  of  the  phenomena.  But  since  then  the  survey 
of  North  America  has  ojxjned  out  to  us  a  new  geology  quite 
unlike  that  of  Europe,  and  the  surveys  of  Australasia  and  India 
have  supplied  us  with  many  important  facts.  Moreover,  during 
the  last  fifteen  years  the  various  theories  have  been  discussed  in 
all  their  bearings  by  many  able  geologists,  and  I  now  see  that- 
I  was  wrong  in  tl&iking  that  the  gradation  theory  o£bred  a 
mffident  explanation.  It  la  evident  to  ipe  now  that  this  theory,, 
slthoui^  containing  some  truth,  expUdus  minor  detaihi  only,  and 
does  not  touch  the  fundamentid  causes.  As  has  been  so  well 
stated  by  Mr.  W.  J.  McGee,  in  the  GeologUal  Magazine  for 
November,  1888,  it  accounts  for  many  of  the  consequent  pro- 
cesses,  but  not  for  any  of  the  antecedent  processes.  It  accounts 
neither  for  regional  elevation  nor  for  subsidence ;  it  gives  no- 
sufficient  explanation  of  contortions,  over-thrusts,  and  granitic 
cores  ;  and  it  supplies  no  adequate  machinery  for  causing  alter- 
nating oscillations  of  the  surface. 

Internal  Changes  in  Temperature. — Tlie  contraction  and  grada- 
tion theories,  either  separately  or  together,  are  evidently  incapable 
of  explaining  the  facts.  As  Professor  J.  D.  Dana  Iwus  lately 
shown,  the  deep  sea  troughs  are  not  the  result  of  superficial 
causes,  but  of  work  going  on  in  the  interior  of  the  globe,  and 
we  are  driven  to  look  to  changes  in  volume  in  masses  of  the 
esrth's  interior  to  ea^lain  the  movements  of  the  sorface.  Now, 
chsnges  in  volume  must  be  due  either  to  changes  in  density 
cassd  by  chaagea  in  temperature^  or  to  changes  in  the  quantity 
of  matter  at  any  particular  place,  caused  by  internal  movements, 
or,  possibly,  to  a  combination  of  both. 

Hydrothermal  metamorphism  is  sometimes  cited  as  a  cause 
of  increase  of  volume  as  well  as  of  decrease  of  density  in  rocks  ; 
but  there  seems  to  be  a  faliacgr  here^  A  combination  of  water 
with  the  minerals  forming  a  rock  will  no  doubt  decrease  the 
density  of  that  rock,  but  there  will  be  no  great  increase  of 
volume.    The  metamorphosed  rock  wUl  not  occupy  more  space 
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than  the  unnietamorphosed  rock  and  the  water  did  before.  If 
ihe  water  can  penetrate  to  the  minerals  there  is  room  for  the 
mineFftls  to  expand,  and  there  will  be  no  important  increase 
in  bulk  of  the  rock.  Hydrothermal  metamorphism  has  often 
■occurred  in  lai^  masses  of  rock  which  show  no  signs  of  having 
been  nnder  great  stress,  and,  consequently,  could  not  have  exerted 
jk'reat  pressure  on  the  surrounding  rocks  daring  the  process. 
Changes  in  density  j^vin"^  rise  to  chanjofes  in  total  bulk  must  be 
due  to  changes  in  temperature,  which  may  be  brought  about 
either  by  mechanical  or  by  elieniical  means. 

The  hypothesis  of  the  mechanical  origin  of  tlie  lieat  has  l>eeii 
advocated  by  G.  L.  Vose,  Professor  Wurtz,  and  R.  Mallet.  The 
idea  is  founded  on  the  supposition  that  the  contraction  of  the 
■earth  by  radiation  furnishes  the  necessary  energy,  and  it  falls 
with  the  contraction  theory.  No  other  mechanical  theory 
attempts  to  explain  the  origin  of  the  movements,  and  there  is 
only  one  chemical  theory,  viz.,  the  oxidation  of  a  metallic  nucleus 
by  the  infiltration  downwards  of  surface  water. 

This  theory  was  originated  by  Sir  Humpljrey  Davy  in  180?^,  to 
account  for  volcanoes,  and,  although  he  abandoned  it  in  1828,  it 
was  ably  supported  by  Dr.  C.  Daul^eny.  Sir  H.  De  la  Beche,  in 
1834,  was  also  inclined  to  think  that  it  might  account  for 
oscillations  of  tlie  surface,  the  sub.se»juent  radiation  of  the  heat 
causing  depression.  "  For  while,"  he  says,  "  intense  heat  was 
developed  by  the  combination  of  the  oxygen  of  one  charge  of 
water  with  the  metallic  base,  no  more  water  could  approach  the 
lower  body  from  above  untU  the  heat  was  sufficiently  radiated 
or  conducted  away,  and  therefore  there  would  be  no  gradual  and 
•continued  expansion  unchecked  by  contraction."  At  the  present 
day  this  theory  is  almost  universally  abandoned,  although  it  still 
seems  to  be  looked  upon  with  a  favourable  eye  by  Professor 
.Tudd.  But  we  have  no  reason  to  suppose  that  unoxidiswl  sodium 
oi"  potassium  ever  formed  a  portion  of  the  earth  since  it  had  a 
solid  crust,  and  iron,  which  probably  exists  in  the  interior,  would 
not  funiish  the  necessary  heat  by  the  decomposition  of  water. 
Also,  the  whole  of  the  present  ocean  would  not  oxidise  a  layer 
more  than  two  miles  deep ;  so  that  if  oxidation  has  been  the  cause 
of  the  movements,  an  enormous  amount  of  water  must  have  been 
decomposed.  But,  as  dry  land  was  probably  in  existence  in  the 
Archsan  era,  and  has  certainly  existed  continuously  since  the 
Silurian  period,  we  cannot  admit  the  disappearance  of  such  a  large 
body  of  water. 

Mr.  Mellard  Reude  says  :  "  It  is  not  improbable  that  large 
masses  of  the  heated  globe,  far  below  our  thirty-mile  zone, 
undergo  slow  changes  which  produce  fluctuations  of  tempei*atui-e 
even  in  this  super-heated  zone."  Also,  that  "Chemical  re-action 
can  hardly  yet  have  ceased,  considering  tlie  nmltifarious  materials 
of  which  the  globe  is  composed,  and  chemical  reaction  may  mean 
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incraaae  or  dindniitioii  of  bulk.'*  Bat^  if  these  things  are 
proV>able,  it  must  be  possible  to  frame  a  hypothesis  explaining 
what  the  changes  are  and  how  they  are  broi^fht  about^  which  is 
not  done. 

When  we  remember  that  as  the  earth  cooled  slowly  from  a- 
gaseous  state,  the  materials  composing  it  must  have  arranged 
themselves  according  to  their  density,  it  would  seem  that,  after 
a  liquid  condition  had  been  attained,  convection  currents  would 
not  be  possible  except  on  the  surface  from  the  poles  to  tlie 
equator,  and  even  these  would  cease  as  socm  as  a  solid  crust  was^ 
formed.  Under  these  dreamstanoes.  the  deeper  parts  of  the 
earth  must  be  in  a  state  of  profound  repose  with  all  chemical 
affinitiesi  satisfied  for  the  temperature  and  pressure,  and  disturbed 
only  by  the  attraction  of  the  other  heavenly  bodies.  It  is  then 
dilticult  to  believe  that  any  chemical  reactions  on  a  large  scale  are 
taking  place  in  the  interior  masses  of  the  earth,  and  much  more 
difficult  is  it  to  suppose  that  such  changes  are  alternating  so  as 
sonietiines  to  raise,  sometimes  to  lower,  the  temperature  in  tlie^ 
same  place.  At  any  rate,  no  one  as  yet  has  suggested  any 
reasonable  explanation  of  such  re-actions,  and  Dr.  8terry  Hunt,, 
perhaps  our  liighest  authority  on  this  point,  says  :  The  notion 
of  a  subterranean  combustion  or  fermentatiofi  as  a  source  of  heat 
is  to  be  rejected  as  irrationaL" 

Internal  Mavemenis. — We  have  still  to  consider  the  hypothesis 
that  oecillaticiis  of  the  surface  are  due  to  changes  in  the  quantity 
of  matter  at  any  particular  place  brought  about  by  movements  of 
a  fluid  interior.  Mr.  C.  Darwin,  in  1838,  said  that  the  irruption 
of  melted  rock  into  the  mountains,  which  he  thought  to  be  a  part 
of  continental  elevation,  was  caused  by  some  slow  but  great 
ohaijge  in  the  interior  of  the  eartli,  which,  however,  he  made  no 
attempt  to  e.vplain.  Humboldt  thouglit  that  alterations  iu  the 
moit«  ii  interior  miglit  cause  displacements  ut"  mass  which  would 
modify  the  shape  of  the  earth.  Professor  J.  Phillips,  in  1855,  also 
thought  that  the  interior  of  the  earth  was  arranged  in  con- 
centric layers  of  different  densities,  and  that  intestine  movements 
might  cause  displacements,  the  less  dense  portions  accumulating 
on  some  radii,  the  more  dense  on  others.  Those  radii  with  a 
surplus  of  less  dense  material  would  elongate,  while  those  with 
a  surplus  of  more  dense  would  shrink.  Very  small  internal 
chanije-s,  he  remarks,  would  alter  the  length  of  a  terrestrial  radius 
by  20UO  or  3000  feet.  In  this  way  he  explained  the  formation 
of  continental  and  oceanic  areas.  He  thought  that  an  acidic 
magma,  being  the  tirst  to  solidify,  would  segregate  under  what 
are  the  continental  areas,  leaving  the  more  basic  lava  in  still 
liquid  lakes,  the  solid  parts  having  a  tendency  to  rise,  the  liquid 
to  siBk.  Frolessor  Prestwich  said,  in  1888,  that  great  continental 
elevations  and  depressions  are  "due^  possibly,  to  the  slow  trans- 
ference hwk  one  area  to  another  of  a  partially  resisting  plastic. 
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medium  within  confined  limits,"  And  Mr.  Fisher,  who  has  quite 
lately  supported  this  theory,  thinks  that  a  thin  liquid  substratum 
exists,  which  is  hotter  and  therefore  less  dense  under  the  oceanic 
areas  than  under  the  continents,  and  as  the  substratum  cannot 
be  in  equilibrium  when  it  is  not  of  equal  density  at  equal  depths, 
convection  currents  take  place,  the  more  heated  mateiiai  under 
the  ooeane  flowing  towards  the  oontixiental  mew  and  deaoending 
ther^  while  new  upward  cnrrents  are  started  under  the  ooeana. 
The  sarfaoe  oarrents,  he  also  thinks,  tend  to  carry  the  crast 
with  them  and  thus  compress  it.  The  immediate  cause  of  these 
movements,  he  says,  is  the  heat  of  the  interior,  but  he  makes  no 
attempt  to  explain  why  the  liquid  substratum  under  the  oceans 
should  be  constantly  more  hii^hly  lieated  than  that  under  the 
continents,  and  the  hypotliesis  requires  an  unequal  distribution 
of  temperature  in  the  interior  which  does  not  appear  to  be 
possible. 

There  is  some  independent  evidence,  although  it  is  slight,  to 
show  that  internal  movements  do  actually  take  place  in  the  earth. 
Professor  Kewoomh^  from  some  observed  irregularity  in  the 
moon's  motion,  infers  that  the  rotational  velocity  of  the  earth 
is  not  constant,  but  irregular,  and  he  suggests  as  an  explanation 
the  flow  of  a  large  mass  of  internal  fluid  from  equatorial  to  polar 
regions,  and  vice  versa.  Also.  Captain  F.  G.  Evans,  in  1878, 
stated  his  opinion  that  certain  changes  known  to  have  taken 
place  in  terrestrial  magnetism  arc  caused,  not  by  :iny  external 
agency,  but  by  movements  going  on  in  the  interior.  Mr.  Fisher 
finds  another  reason  in  the  thinness  of  the  e^irth  s  crust,  which, 
he  says,  probably  does  not  much  exceed  25  miles.  He  calculates 
that  if  the  tiuid  interior  was  quiescent  the  crust  would  have 
attained  a  thickness  of  25  miles  in  eleven  millions  of  years,  and 
as  a  much  longer  time  than  that»  he  thinks,  has  elapsed  since 
solidification  of  the  exterior  took  places  there  must  be  some  agent 
at  woi^  preventing  the  crust  from  thickening.  This  agent  he 
holds  to  be  convection  currents,  which,  coming  up  from  below, 
melt  off  the  inner  layers. 

But  assuming  that  internal  currents  take  place,  we  have  at 
present  no  adequate  explanation  of  the  cause.  Professor  Phillips' 
hypothesis  t^ives  no  explanation  of  alternating  movements,  and 
therefore  does  not  recommend  itself  as  a  sufficient  cause  of  oscil- 
lations. The  only  possible  efficient  motor  seems  to  me  to  be 
bodily  tides,  iIuiii))oklt,  in  his  "Cosmos,"  quotes  Ampere  as 
being  of  opinion  that  bodily  tides  must  ezerdse  considerable 
force,  and  that  it  was  difficult  to  conceive  how  the  crust  resisted 
them.  He  also  says  that  Fmnon  allowed  the  existence  of  bodily 
tides,  but  regarded  them  as  inconsiderable,  "  as  in  the  open  sea 
the  efiect  hardly  amounts  to  fifteen  inches."  That  some  tidal 
deformation  must  exist  is  also  allowed  by  Professor  Darwin,  and 
this  tidal  deformation  will  be  greatest  in  the  outer  layers  and 
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diminlah  towards  tl»  ceiitre>  whm  it  will  vtnidL  It  is  hardly 
possible  that  tho  omst  is  snffieientlj  strong  or  saffidently  elastic 
to  resist  all  outward  movvment ;  me  more  likely  it  yields  to  the 
pressure,  and  in  that  case  it  seems  probable  that,  owing  to 
unequal  yielding  of  the  crust,  slow  currents  might  be  set  up  in 
the  fluid  layers  immediately  underlying  it.  The  daily  oscillations 
of  t)ie  pendulum  observed  by  Professor  Milne  in  Japan,  and  by 
M.  Plantamoar  on  Lake  Geneva,  may,  in  fact,  be  due  to  tidal 
pulsations.* 

The  short  period  semi-diurnal  tides  must  cause  confused 
movementa^  if  any,  but  the  longer  period  lunar  fortnightly  and 
19-yearly  tide%  as  well  as  tlie  solar  semi-annual  and  annual 
tides,  would  tend  to  produee  steadier  currents.  However,  the 
effects  of  these  bodily  tides  must  be  veatj  small 

II  internal  currents  really  exist  it  seems  probable  that  eleva- 
tion and  subsidence  of  the  surface  would  follow  on  the  principle 
stated  by  Professor  Phillips,  If  movements  take  place  in  an 
internal  fluid  which  increases  in  density  downwards,  the  mean 
density  alon<*  any  one  radius  would  l)e  variable,  and,  as  the  mass 
along  each  radius  would  remain  nearly  constant,  the  length  of 
the  nulii  would  vary  or  would  try  to  vary.  Now,  as  the  tempe- 
rature of  fusion,  as  well  as  the  conductivity,  is  different  in 
di^rent  rocks  the  solid  crust  cannot  have  a  uniform  thicknew ; 
and  as  the  strength  or  coheraioe  of  a  rook  is  independent  of  both 
those  properties,  the  surfooe  of  the  fluid  interior  muit  be  opposed 
by  unequal  resistances.  This  being  so,  suppose  a  slow  current  of 
less  dense  and  more  superficial  material  to  set  from  A  to  B,  and 
a  deeper  return  current  of  denser  matter,  but  of  smaller  volume, 
to  set  from  B  to  A,  then  there  will  be  a  tendency  to  elevate  the 
crust  in  the  neighbourhood  of  B  and  to  depress  it  in  the  neigh- 
bourhood of  A.  If  we  further  suppose  that  at  some  place  in  the 
neigh lx)urhood  of  B  the  crust  was  weaker  than  elsewliere,  then 
that  part  would  be  more  elevated,  and  the  current  of  superticial 
molten  matter  would  set  to  it.  The  position  of  this  weak  place 
miglit  have  been  determined  by  previous  sedimentation  having 
raised  the  melting  point  in  tiie  old  crusty  while  the  newer, 
sediments*  were  not  so  consolidated  as  the  old  ones,  as  suggested 
by  Dr.  Stervy  Hunt  and  Professor  Dana.  Or,  as  suggested  by 
Mr.  Fisher,  contraction  of  the  lower  sedimentary  rocks  by 
metamorphism  might  have  formed  Assures  into  which  the  sub- 
jacent molten  rock  could  force  its  Nvay.  If  the  crust  was 
suflSciently  strong  to  bear  the  strain,  regional  elevation  would 
take  place,  or  a  mountain  range  of  the  Uinta  type  might  be 
formed.  But  if  the  crust  gave  way  the  molten  matter  would  be 
forced  into  the  fracture,  would  crush  and  contort  the  rocks  on 
each  side,  and  a  mountain  range  on  the  alpine  type  would  be 

•  Siiioc  tbifl  adansi  wM d«UT«rBd  I  hftT*  l«M»t  tint  Mr.  H.  C.  RucseU  hMM obwrfed  enth 
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formed.  Or,  if  the  flow  of  material  still  continued  towards  the 
same  place,  a  mountain  range  on  the  Andean  type  would  be  the 
result.  It  is  possible  that  with  an  elastico-viscous  crust  capable 
of  taking  a  permanent  set  and  a  viscid  interior,  bodily  tides 
might  produce  forced  oscillations  of  the  surface  very  different  iii 
character  to  the  tides  of  a  iluid  hody,  and  tha;t  doir  movements 
might  oontiiiiie  long  after  the  exciting  canae  had  ceaaed.  In 
thia  way  the  irregalaritiea  in  earth  pulaationa  may  possibly  be 
accounted  for. 

This  is  to  some  extent  a  return  to  the  views  of  Dr.  James 
Htttton,  but  he  and  his  followers  conceived  the  breaking  of  the 
crust  to  l>e  followed  by  an  impetuous  rush  of  n^olten  srranit^, 
carrying  everything  before  it,  and  forming  a  mountain  chain  at  a 
sin«,'le  stroke.  But.  in  I83t^,  0.  Darwin  taught  that  mountain 
chains  were  formed,  not  hy  one  enormous  overflow,  hut  by  a  long 
succession  of  small  movements,  each  being  due  to  the  injection  of 
molten  rock,  which  became  solid  during  the  intervals ;  and 
this  view  of  the  ityeotion  of  granite  harmonises  well  with  the 
hypotheaia  that  the  injection  ia  due,  indirectly  perhaps,  to  bodily 
tidea  a  few  inches  in  h«ght 

Moimtain  rangea  are  wid  to  be  of  all  ages,  and  this  is  true  in  a 
sense,  bat  not  in  the  same  sense  that  sediments  are  said  to  be  of 
all  ages.  Sedimentation  is  always  going  on  in  some  part  of  the 
glol)e  :  it  is  a  continuous  phenomenon,  as  also  is  oscillation  of  the 
surface.  But  mountain  building  shows  a  kind  of  periodicity. 
Mountains  are  produced  at  certain  periods  which  alternate  with 
longer  intervals  of  comparative  repose,  these  intervals  Ijeing  of 
unequal  length.  This  has  always  been  recognised  by  geologists, 
and  in  the  early  days  gave  rise  to  the  hypothesis  of  catastrophes. 
When  advancing  knowledge  showed  the  incorreotneaa  of  general 
catastrophes,  the  uniformitarian  doctrine  came  to  be  bdieved, 
and  the  periodic  movementa  of  the  crust  were  put  down  to  the 
shrinlring  of  a  cooling  nucleus  ;  they  were  no  longer  catastrophes, 
but  paroxysms.  This  explanation  disappears  with  the  contraotion 
theory,  but  the  fact  of  periodicity  in  certain  earth  movements 
still  remains,  although  the  paroxysms  are  now  regarded  as  relative 
and  not  absolute  or  sudden.  These  periods  of  relative  paroxysmic 
movement  by  the  theory  now  under  discussion  are  due  chiefly  to 
periodic  weakenings  of  the  crust  in  difterent  places  caused  by  the 
accumulation  of  sediments,  wliich  thus  allow  the  outflow  of 
currenta  of  a  fluid  interior. 

Sir  H.  De  la  Beche,  in  1834,  pointed  out  how  the  association 
of  granite  with  contorted  rocka  ia  so  common  that  there  must  be 
something  connected  with  the  former  which  haa  had  an  influence 
on  the  latter.  The  injection  of  a  large  mass  of  molten  matter 
would,  he  said,  produce  a  state  of  things  favourable  to  contortion, 
but  if  the  intruding  mass  was  more  solid  the  conditions  would  be 
still  more  favourable,  and,  he  continued,  we  can  readily  conceive 
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that  the  sedimentary  rooks  of  the  Alps  have  been  sqneeaed 
Utefmlly  by  the  pressvre  on  them  of  the  gneiss  and  other  rocks  of 
^e  central  ehain*  The  addition  of  C.  Darwin's  hypothesis  of  a 
series  of  suiall  iigections  each,  as  a  rule,  hardening  before  tlie 
next  took  phu^,  makes  this  explanation  still  more  probable,  and 
it  also  agrees  with  the  fact  that  the  thrust  has  always  come  from 
the  central  and  most  disturbed  districts,  and  not  from  the  flanks. 
Also,  as  we  now  know  that  granite  is  transformed  into  gneiss  l)y 
prefvsure,  the  occurrence  of  a  gneissic  zone  suiTOunding  the 
granite  and  unconformable  to  the  overlying  sedimentary  rocks  is 
accountetl  for  without  supposing  the  presence  of  Archtean  rocks 
wherever  mountain  uplifts  have  taken  place. 

Again,  the  common  oceorrence  of  granite  in  tlie  central  axis  of 
a  mountain  chaiii,  and  of  basic  volcanic  rocks  on  one  or  both 
flanks,  cannot  be  accidental,  and  is  partly  explained  by  this 
hypothesis,  which  supposes  the  withdrawal  of  the  upper  acidic 
magma  to  the  axis  cl  tho  mountains,  leaving  the  crust  on  the 
flanks  to  rest  upon  more  basic  material.  In  the  same  way  it 
explains  why  the  rocks  brought  up  by  oceanic  volcanoes  are 
almost  exclusively  bfvsic. 

If  the  hypothesis  btt  correct,  it  would  follow  that  mountain 
ranges  need  not  have  solid  roots  to  support  them,  as  supposed  by 
Sir  G.  Airy  and  Mr.  Fisher.  These  roots  may  be  liquid,  and 
held  in  their  position  by  the  curvature  of  the  crust,  although 
constantly  changing  a  little  in  volume  and  producing  oscplations 
of  the  surface.  Fluid  roots  would  account  for  all  the  phenomena 
of  the  plumb-line  and  of  the  pendulum  equally  as  well  as  solid 
roots,  but  Mr.  Fisher  objects  that  if  the  molten  magma  rose  up 
into  the  base  of  the  range  the  increase  of  underground  tempera- 
ture would  be  greater  in  mountainous  regions  instead  of  being, 
as  it  is.  less.  But  the  form  and  position  of  the  isogeotherms  near 
tlip  surface  is  a  very  complicated  matter,  and  certainly  does  not 
rest  upon  this  one  point  alone.  Probably  the  less  rapid  increase 
of  underground  temperature  in  mountains  than  in  plains  is  due 
to  the  far  greater  facilities  for  the  downward  percolation  of 
suriaee  water  in  the  former  than  in  the  hitter  regions ;  and  this 
seems  to  accord  better  with  the  feet  that  hot  spnngg  are  com- 
monly  found  in  mountains. 

CpMcbisuML — Professor  J.  D.  Dana  has  ktely  shown  that  there 
it  a  system  in  the  feature-lines  of  the  earth's  surface  which  is 
world-wide  in  its  scope  ;  and,  since  these  feature-lines  have  been 
developed  with  the  progress  of  geological  history,  the  syst^'in 
must  have  had  its  foundation  at  the  earth's  genesis,  and  has  been 
developi*d  to  full  completion  with  its  growtk  Consequently,  this 
system  cannot  be  due  to  superficial  causes,  but  must  come 
primarily  from  systematic  work  within.  Professor  G.  H.  Darwin 
has  attributed  this  systematic  work  to  the  moon,  which,  as  the 
cniat  of  the  earth  lolwified,  failed  wrinkles  on  its  smfoee;  and  it 

a 


Digitized  by  Google 


98 


pbbbidbiit's  AODBRaS^SBCnoX  c. 


weniB  almost  certam  that  it  mutt  in  Mme  way  be  due  to  the 

attractions  of  the  sun  end  moon,  for  no  other  reasonable  hjrpo- 
thesis  can  W  suijgested.  No  doubt  the  theory  that  oscillations  of 
the  surface  are  due  to  internal  movements  set  up  by  iKxlily  tides 
rests  at  present  on  no  observational  basis.  But  there  are  reasons 
for  thinking  that  such  internal  niovenients  are  possible,  or  even 
pi-obable  ;  luid,  if  sucli  movements  do  actually  take  place,  the 
theory  gives  a  simple  and  fairly  complete  explanation  of  the 
snrfaoe  movements. 

In  both  regional  and  moantain  npheaval  we  find  a  very  slow 
subsidence  foUowed  by  a  compatatively  rapid  elevation,  the 
principal  difference  between  them  being  that  in  a  mountain 
range  granite  has  broken  through  the  crust  and  the  sedimentary 
rocks  have  been  nietamorphose<l  and  plicate<l,  while  in  regional 
upheaval  there  is  no  visible  granite  and  the  sedimentary  rocks 
haM*  been  stretched.  These  two  types,  it  must  be  lememWred, 
are  not  isolate<l  but  connected  by  others,  which  thus  atlbrd 
additional  evidence  of  the  unity  of  the  elevatory  force.  If  the 
lateral  prQssure,  the  efl'ects  of  which  ai-e  plainly  visible  in 
mountain  ranges,  is  caused  by  expansion  of  the  sedimentary 
rocks^  as  the  gradation  theory  supposes,  then  it  mast  be  quite 
a  different  thing  from  the  vertical  pressure  which  causes  regional 
upliftfli  and  there  is  no  reason  why  the  two  should  so  often 
occur  together.  But  if  the  lateral  pressure  be  due  to  the  irrup- 
tion ol  granite,  then  the  foree  which  causes  uplifts  eanses  lateral 
pressure  as  well.  In  other  words,  the  only  difference  l>et\veen 
the  two  kinds  of  uplift  is  that  in  one  the  molten  interior  has 
broken  through  tlie  crust  and  contorted  it,  while  in  the  other 
case  it  has  not  done  so. 

The  cause  of  the  difference  between  the  two  kinds  of  uplift 
seems  to  l>e  the  amount  of  previous  sedimentation  on  the  area. 
If  sedimentation  has  been  very  heavy  the  crust  is,  in  some  way, 
so  weakened  that  the  granite  breaks  through.  But  if  previous 
sedimentation  is  not  heavy  the  crust  remains  sufficiently  strong 
to  resist  breakage,  and  a  series  of  oscillations  may  foUow,  nntu 
at  last  the  sediments  attain  the  necessary  thickness,  the  crust 
is  broken  through  and  pennanent  elevation  takes  place.  This 
explains  why  regional  uplifts  followed  l>y  subsidence  have  often 
preceded  tlie  mountain  uplift  which  terminates  for  a  time  the 
series  of  oscillations.  If  it  should  be  proved  that  aieas  of 
elevation  and  depression  always  lie  alongside  one  another,  and  if 
this  holds  for  ocean  beds  as  well  as  for  continents,  it  will  go  far 
to  prove  the  theory,  for  there  is  no  other  explanation  but  that 
of  internal  movement 

I  have  thus  tried  to  give  you  as  complete  an  aoooont  as  I  can 
of  the  present  position  of  theory  on  this  fundamental  problem  of 
dynamical  geology.  You  will  notice  that  during  the  last  fifty 
years  investigation  has  been  more  destructive  than  constructive, 
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Imt  progress  has  been  made.  Fonnidable  obstacles  have  been 
removed,  and  much  new  information  has  been  gained.  No  doubt 
the  outlook  is  still  foggy,  but  the  horizon  is  clearingi  and  we  may 
hope  that  when  we  have  fuller  knowledge  of  the  movements  of 
the  crust  we  shall  tind  a  clear  explanation  of  their  cause.  And 
now,  as  I  bring  my  address  to  a  close,  the  thought  will  come  that 
you  may  say  all  this  is  mere  speculation  which  can  never  bo 
veritied,  and  not  true  science.  I  readily  acknowledge  the  truth 
of  the  criticism,  but  in  my  defence  I  will  quote  a  passage  from 
Dr.  Wliewdl'i  **  Fhiloeophy  of  the  IndactiTe  Sdenoet.''  He  nys, 
''Who  can  attend  to  Uie  appearances  which  come  under  uie 
notice  of  the  geolopBt^ — strata  regularly  bedded,  full  of  the 
remains  of  animals  such  as  now  live  in  the  depth  of  the  ocean, 
nused  to  the^  tops  of  mountains^  broken,  contorted,  mixed  with 
rocks  such  as'  now  flow  from  the  months  of  volcanos, — who  can 
see  phenomena  like  these  and  imagine  that  he  best  promotes  the 
progress  of  our  knowledge  of  our  earth's  history  by  noting  down 
the  facts  and  abstaining  from  all  inquiry  whether  these  are  really 
proofs  of  past  states  of  the  earth  and  of  subterraneous  forces,  or 
merely  an  accidental  imitation  of  the  etfects  of  such  causes  ?  In 
this  and  similar  cases,  to  proscribe  the  inquiry  into  causes  would 
Im  to  annihikte  the  science." 
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In  the  choice  of  tlic  .sul>ject  fur  a  presidential  a(l(ire6.s,  much 
hititu<le  is  allowed  by  prece<lpnt,  and  the  arrangement  is,  no 
doubt,  ail  ad\autageous  one  from  the  p<.»mt  of  \*iew  of  the  pei'son 
oalled  upon  to  occupy  a  position  which  has  its  responsibilities  as 
well  as  its  honours.  An  address  from  the  president  of  one  of  our 
sections  majr»  it  appears  to  me»  take  one  of  three  directions :  it 
may  deal  with  general  topics,  or  review  recent  adTances  in  that 
science  to  which  the  section  is  devoted,  or  it  may  give  a  general 
account  of  wo?  k  t<»  which  the  speaker  has  given  special  attention. 

The  growth  of  the  biological  sciences  has  been  so  gi^t  that 
even  the  baix\st  review  is  impracticable  in  the  compass  of  an 
hours  address,  whilst  the  inci^ease  of  si>eciali.sation  is  so  ^reat 
that  it  can  seldom  hap[)en  that  a  worker's  own  particulai  line  of 
study  can  \w  of  much  interest  to  all  his  hearei*s,  whose  labtiurs 
probably  lie  in  very  different  directions.  I  have  refrained,  there- 
fore, from  choosing  a  subject  suggested  by  my  own  research  and 
propose  to  speak  to  you  on  more  general  topics,  and  more  particu- 
larly on  that  part  of  the  work  of  this  Association  which  falls  to 
the  share  of  thtwe  who  attend  in  the  section  of  Biology. 

In  the  main  object  of  the  Association — the  advancement  of 
science — all  sections  are  interested  alike,  and  in  one  of  the  chief 
advantages  of  our  meeting  all  share  alike.  Every  scientific 
workei"  nee<ls  to  meet  his  fellows  ;  he  is  strengthened  and  stiniu- 
lat^<l  by  talking  to  syni]>athetic  minds  on  thf)se  subjects  which 
engross  so  lar«re  a  piirtirui  of  his  intellectual  life.  If  this  need  is 
felt  in  England,  how  much  more  must  it  be  felt  in  this  new 
Southern  world,  where  the  population  is  scattered,  and  where  a 
man  may  find  himself  many  (lays'  travel  from  the  possibility  of 
intercourse  with  those  who  follow  the  same  branch  of  study.  I 
need  not  insist  on  this,  for  who  has  not  felt  the  mental  stimulus 
of  conversation,  and  been  surprised  at  times  with  the  clearness 
and  vigour  with  which  ideas  present  themselves  to  tiie  mind 
whilst  speaking  to  one  who  can  give  both  sympathy  and  just 
criticism  % 

Further,  thei-e  is  presented  in  the  meetings  of  this  Association 
an  oppirtunity  for  workers  in  every  department  of  knowledge  to 
discuss  and  arrive  at  conclusions  on  the  important  topics  of  the 
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flay — conclusions  which,  tia  the  united  opinion  of  the  As.sociation, 
may  have  their  full  weight  in  ([uestiomi  of  public  moment.  As 
Emerson  luis  well  said,  it  is  agreed  that  in  the  sections  of  the 
British  Association  more  information  is  mutually  and  eti'ectually 
communicated  in  a  few  hours  than  in  many  months  of  ordinary 
correepondenoe  and  the  printing  and  tranimiaaoa  of  ponderooB 
reports 

The  general  ahn  of  our  Anoeiation  k  deolaied  to  be  the 
advancement  of  science.  For  this  advancement  many  workers 
are  neede<^l,  and  for  this,  as  well  as  for  other  reasons,  it  will  be 
the  iluty  of  the  Association  to  consider  the  place  taken  by  science 
in  colonial  e<lucation.  Royal  Connnissions  ami  lea<Hn«^  men  in 
every  depirt  men t  of  human  thought  ha\  e  recognised  the  necessity 
of  the  iniroiluctioii  of  a  liljeral  measure  of  scientitic  knowledge 
and  tniining  into  our  systems  of  e<lucation.  Nevertheless,  tliH 
<lay  when  science  will  take  its  proper  position  as  a  means  of 
education  appears  to  be  far  off.  It  is  still  a  common  thing  for  a 
boy  or  girl  to  pass  throu^  their  schooldays  without  any  sdentifio 
tniining ;  it  is  still  the  usual  thing  for  univennty  degrees  to  be 
granted  U)  students  who  have  no  knowledge  dE  the  sdentifio 
methods  which  have  revolutionised  modem  thought  and  action. 

Many  causes  combine  to  pnnluce  this  state  of  matters — not  only 
vesteil  interests  and  8tublx»rn  tnulitions,  but  also  a  lack  of 
teachers  c<mipetent  to  give  instruction  in  science,  and  some 
uncertainty  to  what  subjects  are  to  be  taught^  and  how  they 
an*  to  V)e  taught. 

It  is  allege<l,  further,  that  no  time  can  \ye  found  in  the  school 
curriculum  for  science.  1  i-emember  only  too  well  that  in  my 
BthoMajB  I  spent  some  six  months  in  tinkering  at  Latin  verses 
~a  cruel  and  barbarous  waste  of  time.  Fortunately,  in  many 
schools  this  partioular  abuse  has  been  removed^  but  subjects  are 
still  retaineci  whose  only  claims  to  their  prominence  are  those  of 
fsshion  and  tradition. 

It  is  not  my  intention  to  enter  into  the  ijuestion  of  the  relative 
merits  of  different  branches  of  btu<ly,  and  still  less  to  depreciate 
the  value  ^^{  any  subject  in  jmrticular,  but  it  is  neces.sary  to  point 
out  constjintly  that  in  matters  of  education  the  choice  must  Ini 
given  to  that  wliich  is  nu)st  valuable  :  hence  prominence  nmst  be 
given  to  those  stuiUes  which  teach  us  how  to  conform  our  actions 
to  the  laws  of  the  world  of  nature  in  which  we  are  pUiced.  The 
study  of  natural  law  is  science,  and  it  appears  a  remarkable 
circumstance  that  the  kaming  of  these  taws  should  occupy 
so  insignificant  a  portion  of  education. 

It  is  clear  that,  if  sdence-teadiing  is  to  be  extendeii,  tlie  study 
of  science  must  form  an  integral  part  of  the  training  of  the 
teacher.  Let  me  give  you  an  instance  of  this,  which  has  OMne 
ttn<ler  my  own  observation.  The  mainstay  of  New  Zealand,  as 
well  as     the  other  Australian  colonies,  is  unquestionably  agri- 
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culture.  Being  desiroufi  of  helping  in  the  intrcxluction  of  more 
scientitic  and,  therefore,  of  truer  and  more  economical  methods  of 
cultivation  than  the  primitive  ones  still  so  largely  employed  in 
the  oolonieB,  it  appeaml  to  me  that  one  measiire  whkh  would 
harmoniie  with  the  local  conditioiiB  would  he  to  ofl^  priaes  lor 
agricnltiural  adenee,  to  he  competed  lor  in  the  pnhlic  wmoob.  I 
lonnd,  however,  that  sucli  a  course  would  be  useless.  It  wiis  tme 
that  teachers  were  allowed  to  take  the  subject  as  one  of  the  class 
subjects  for  the  standard  examinations,  but  the  regulation  was  a 
dead  letter.  I  was  informed  that  the  subject  could  not  possibly 
be  taught,  Ijecause  teachers  could  not  be  found  who  had  any 
acquaintance  with  it.  The  cause  of  this  neglect  of  so  iuijM»rtaiit 
a  subject— tine,  tiX),  which  the  Etlucation  Dejmrtment  had  some 
desire  to  encourage — wok  easily  discovered.  The  regulation  tor 
teacher's  certificates  in  New  Zealand  recognise<l  a  great  variety  of 
subjects,  many  of  them  of  a  highly  ornamental  chancter,  including 
Greek  and  Italian,  hut  nowhere  was  the  subject  of  agriculture,  or 
science  applied  to  agriculture,  recognised.  And  yet  the  subject 
Is  one  of  fundamental  im|x)rtance,  for  a  larger  propoi  tioii  of  the 
population  ha.s  need  of  a  knowledge  of  the  principies  of  agricul- 
tural science  than  of  any  other  subject  bearing  upon  human 

indnstT'ies. 

►So  long  as  science  is  jtractically  excludeil  from  the  examinations 
for  teachei-s'  certificates  and  degrees,  so  lf»ng  will  it  )>e  iinjx>s.sil)ie 
Ui  intnMlure  any  real  teaching  of  science  into  tin*  sch(K)ls.  And 
I  would  remark  here  that  it  is  necessary  that  the  habits  of  oliser- 
▼atiou  and  inference  from  observation  shouM  he  acquired  whilst 
the  mind  is  young  and  still  in  a  plastic  condition.  It  is  said  that 
one  who  desires  to  attain  a  complete  mastery  of  the  violin  must 
begin  to  practise  whilst  still  little  more  than  an  inlsnt|  or  other- 
wise the  joints  and  tendons  of  the  hand  stiffen  so  as  to  impe<le 
the  necessary  freedom  of  action.  »So  it  is  with  the  sciences  which 
deal  with  the  obsei  \  ation  of  natural  objects  :  the  cultivation  of  the 
power  of  observation  must  commence  before  the  mind  stitl'ens  into 
inilifierenre  fi-om  l.u  k  ot"  use.  The  training  of  the  future  workers 
of  this  Association  should  then  beirin  wliilst  they  are  at  school. 

lUit  tlie  (juestion  is  very  far  from  being  nn*rely  that  of  tlie 
acquisition  of  workers  by  tliis  Association.  The  advancement  of 
sdenoe  is  sjmonymous  with  human  progi*ess,  and  if  the  develop- 
ment of  scientific  training  will  add  a  few  recruits  to  those  who 
endeavour,  by  patient  and  laborious  research,  to  penetrate  further 
into  the  secrets  of  nature,  it  will  add  far  more  to  the  army  of 
industrial  workers  who  apply  the  knowledge  already  gaine<i  hy 
scientific  workers  to  the  advancement  of  the  social  and  matenal 
welfa!*e  f>f  m«n. 

There  is  one  im|Kiliment  to  tlie  j»rogi*ess  of  scientific  e<lucation 
in  its  early  stages  which  this  A.ssociation  may  do  something  to 
overcome.    If  any  time  is  given  to  science  in  schools,  the  suljject 
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chosen  is  usually  ehenmstry,  and  it  is  taught  as  if  each  boy  were 
to  be  trained  as  an  analytical  chemist,  whilst  little  attempt  is 
made  to  render  the  subject  a  real  instrument  of  mental  training. 
It  has  always  appeared  to  me  that  the  science- teaching  in  scho<jls 
should  1^  far  less  8jx»cialise<l,  that  it  shoulfl  cover  a  much  wi<ler 
field,  that  it  should,  for  instance,  invariably  include  some  know- 
ledge of  the  physical  properties  of  matter,  and  both  of  plant-life 
and  aiiimal  life.  But  I  attach  far  moi*e  importance  to  the  train- 
ing to  be  derived  from  these  subjects  than  to  the  actual  know- 
ledge of  &cts  which  may  be  gained.  The  British  Association  has 
a  committee  appointed  to  consider  the  improvement  of  science- 
teaching,  and  certain  recommendations  have  recently  been 
published  thniugh  the  columns  of  7W(Z/iyr<f  which,  to  a  large  extent, 
follow  the  lines  I  have  indicated,  and  these  I  would  earnestly 
recommen<l  to  your  attention. 

Thei-p  is  another  educational  subject  about  which  I  wish  to 
stiy  a  few  wonls,  namely,  the  development  of  Natural  History 
museums  as  educational  institutions.  It  is  a  subject  on  which  I 
have  had  «x;casion  to  think  and  write  for  some  yeai-s,  ami  it  is 
one  with  which  biologists  are  especially  concerned,  for  a  very 
large  pt  vtportion  of  the  natural  objects  which  are  accumulated  in 
such  museums  are  either  plants  or  animals.  It  has  always 
appeared  to  me  that  a  museum  can  be,  and  should  be^  made  a 
most  powerful  means  of  popular  education  ;  but  in  going  through 
museums  in  many  parts  of  the  world,  the  feeling  has  again  and 
again  been  forced  upon  me  that  in  this  respect  they  are  failures. 
Walking  around  the  well-stored  courts  and  galleries  which  teem 
witli  treasures  fn>m  all  quarters  of  the  world,  I  have  observed 
the  \  iaitors.  Perhaps  they  are  standing  before  a  Ciise  of  ti'opical 
birtls,  and  you  may  think  that  to  their  imagination  is  presented 
the  tiingled  luxuriance  of  a  tropical  forest,  the  warm  air  tilled 
with  the  cries  of  the  birds  as  they  flit  from  tree  to  tree,  or  clunb 
along  the  branches  in  search  of  insects  or  fruit ;  whilst  in  the 
suni&ne^  amongst  the  flowers,  the  humming  birds  dart  with  flash 
of  crimson,  sapphire  and  gold,  now  poised  for  a  moment  in  front 
of  a  flower,  with  the  long  bill  inserted  into  its  calyx  in  search  of 
honey,  now  with  a  gleam  oi  brilliant  colour  away  to  seek  food 
elsewhere.  The  naturalist  may  see  all  this  and  much  more,  but  the 
ordinary  visitor  <mly  sees  rows  of  dead  stufted  biitls  of  various 
coloui*s  and  sizes,  wliich  appe^il  to  his  mind  no  more  than  tiie 
sturt*(t^<l  birds  you  may  see  in  a  milliner's  shop.  He  «loes  not  even 
know  the  names  of  the  l)iixls,  for  although  there  are  lal)els  with 
the  Latin  iiamei*  set  out  at  full  lengtli,  the  Latin  repels  the 
nnaccustODied  eye,  and  is  therefore  disregarded.   It  may  be  said, 

gerhaps,  that  museums  are  not  for  such  people.  My  sympathies, 
owever,  are  altogether  with  these  visitors.  I  believe  that  our 
museums  ought  to  provide  for  them  in  the  first  place^  that  they 
ought  to  attract  and  instruct  them. 
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There  are  two  reasons  why  mnseoms  achieve  so  little  of  the 
good  which  may  reasonably  be  expected  from  them.  The  first 
feason  is  that  it  is  assumed  that  the  visitors  havo  a  considemble 
knowleilge  of  the  objects  exliibited.  Xo  mistake  could  l^e  more 
fatal.  It  is  true  that  most  visitors  are  accjuainted  with  sundry 
facts  in  natural  history,  but  this  knowled.i,'e  goes  a  very  little  way 
in  collections  arranged  for  the  benefit  of  the  specialist.  The 
ordinary  visitor  is  not  a  trained  zoologist,  he  is  not  familiar  with 
the  objects  exhibited,  his  powers  of  observation  have  prolwibly 
ne\  er  been  cidtlTatecl,  and  he  is  ignorant  ol  the  way  in  which 
every  point  of  stractare  in  an  animal  oorresponds  with  the  use  of 
the  part  Thus,  he  does  not  observe  the  differences  between  the 
stout  legs  of  the  ostrich,  used  for  running,  the  comparatiTely 
slender  legs  of  the  stork,  used  for  wading,  and  the  short  legi 
with  webbed  toes  of  the  swimming  birds,  for  he  does  not  know 
that  from  the  structure  of  an  animal  its  habits  of  life  may  be 
inferred.  The  biixls  stand  in  the  museum  on  pieces  of  wo<kI  in 
solenm  rows,  away  from  their  natural  surroundings,  and  th»  i-e  is 
no  descriptive  label  to  give  any  indication  ;  all  that  the  visitor  can 
learn  is  that  the  ostiich  is  calle<l  Siruthio^  and  the  stork  Ciconia, 
How  much  profit  has  he  derived  from  his  visit  to  the  museum  ? 

The  second  reason  why  museums  fsal  to  effiset  their  pui-pose  is 
that  they  do  not  present  a  true  picture  of  nature  or  of  the 
working  of  natural  laws.  It  has  been  abundantly  shown  by 
modem  research  that  tiiere  is  the  closest  connection  between  any 
organic  Ijeing  audits  surroundings.  The  animal  is  a  living  Ijeing, 
influenced  at  every  moment  by  other  living  beings  around  it ;  by 
its  fo<xl  supply ;  by  climatic  and  all  other  external  conditions. 
So  the  stufiesd  animal  of  the  nniseuin,  icniove<l  from  its  natural 
environment,  does  not  truly  represent  the  animal  in  life.  Wliat 
is  the  real  interest  attachcMl  to  an  aniiiial  ?  Is  it  so  many  S(juai'e 
inches  of  brown  fur?  Is  it  not  rather  its  life?  And  what 
instruction  is  to  be  gathered  from  it  %  Is  it  not  instructive  as  an 
exemplification  of  the  laws  to  which  organic  beings  are  subject  f 

It  is  over  30  years  since  Darwin  pointed  out  how  important 
and  intimate  were  the  relations  of  living  beings  to  their  environ- 
ment. His  teaching  infused  new  life  into  the  study  of  Biology 
but  the  enthusiiism  does  not  seem  to  have  extended  to  museoms. 
One  would  think  that  the  "  Origin  of  Species  "  hat!  never  ent«i^ 
the  <loors  of  a  museum.  Most  museums  seem  to  Ije  arrangecl 
chiefly,  though  mf»st  inadecjuately,  with  regaitl  to  the  wants  of 
the  specialist,  and  the  general  public  are  scarcely  thought  of.  But 
they  fail  in  providing  for  iKjth  classes,  for  a  sf^cialist's  nmseum 
is  about  as  mucli  use  to  the  general  public  as  a  Greek  author  is  to 
one  who  does  not  know  the  Greek  alphabet.  The  specialist,  too, 
is  badly  provided  for.  He  cannot  study  the  objects  as  they  stand 
in  the  museum,  locked  up  in  ghiss  cases,  imperfectly  visible  and 
inaccessible. 
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I  belM¥«^  tberefm^  that  mnaeiims,  upen  to  the  general  public, 
should  he  amuigied  sdely  with  reference  to  their  wants.  Suoli 
mnseimis  wiU,  however,  he  available  to  all,  for  the  specialist  will 
be  at  home  in  the  museiim,  however  it  be  arrsnged.  Two  rules, 
at  leasts  it  seems  to  ine,  should  goide  us  in  preparing  the  part  of 
the  museum  intendetl  for  the  general  public.  (1)  It  must  not  Ikj 
:issume<l  that  the  visitor  }v>ssesses  any  knowledge  of  the  objects 
exhibited.  The  inforiiiation  should  h(»  conveyed  by  the  arranj^'e- 
nient  or  groupin*;  of  the  objects,  and,  where  this  is  not  jx»s.sil»le,  by 
an  ample  system  of  <lescnptions  written  in  plain  English.  (2 )  We 
mn&i  represent  an  animal  as  a  livijig  being,  and  in  such  a  way  as 
to  illustrate  the  working  of  the  laws  of  natufe.  To  do  this  we 
must  endeavour  to  place  it  in  surroundings  resembling  those  in 
which  it  naturally  Ihree. 

This  suligect  of  museum  reform  is  no  new-&uigled  one.  Nearly 
twenty-six  years  ago  Gray  drew  the  attention  d  the  British 
Anodation  to  the  need  of  improvement  in  museums,  and  expressed 
views  which  do  not  greatly  difler  from  those  expressed  by  Pro- 
fessor Flower,  as  the  president  of  th^  British  Associati<»n,  at  the 
meeting  lieid  last  Septemljer  at  Newcjistle.  There  is  one  p<jint  in 
Professor  Flower's  adilress  which  is  especially  notowoithy.  He 
says  that  "  what  a  nmseum  depends  upon  most  for  its  success  and 
usefulness  is  not  its  buildings,  not  its  cases,  not  even  its  speci> 
mens,  but  its  curator.  He  and  his  staff  are  the  life  and  soul  of 
the  institution,  upon  whom  its  whole  value  depends ;  and  yet  in 
many — I  may  say  in  most— of  our  institutions  they  are  the  last 
to  be  thought  of," 

If  the  public  nniseum  is  to  1)e  a  means  of  popular  education,  it 
follows  that  its  curators  must  be  teachers  of  the  people — that 
they  must  possess  the  gift  <tf  popular  exposition.  The  functions 
of  the  curator  of  a  museum  are  held  V>y  some  to  Ix;  those  of  a 
caretiiker,  just  suti'a  iently  skilled  to  name  and  catalogue  the  objects 
under  his  charge.  But  in  the  larger  museums  it  is  expected  that 
the  curat^^r  will  use  the  materials  accuiimlateil  there  for  the 
purpose  of  advancing  knowledge.  Now,  it  is  genemlly  believed 
by  those  who  have  had  opportunities  for  observation  that  the 
combination  of  teaching  wi^  research  in  the  profesBorial  chairs 
has  led  to  the  most  successful  results  in  Eun^[>ean  universities ; 
and  I  venture  to  think  that  the  endeavour  to  set  forth  and 
illustrate  the  fundamental  laws  of  nature  by  the  arrangement  and 
description  of  a  popular  museum  would  ))e  an  actual  assistance  to 
the  curators  in  their  work  of  research.  Some  pmgress  is  l)eing 
made  in  a  few  Enj^lish  nmseums,  as  at8outh  Kensinf;ton,  towanls 
ijiiprovin;,'  their  enii<liti(»n,  but  though  tlie  princi])le  on  which  the 
much-nee<led  leform  is  to  Ije  carried  out  may  l)e  clear  enough, 
there  is  much  to  be  <lone  in  working  out  the  details  of  the  scheme. 
Though  this  work  naturally  falls  to  the  curators,  it  is  yet  a  work 
of  such  magnitude,  and  one  so  obviously  calculated  to  advance 
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biological  scienoe^  that  I  have  not  hesitated  to  bring  the  subject 
forward  for  the  consideFation  of  this  section. 

Amongst  the  work  in  which  tiiis  section  is  especially  intei-ested, 
the  stu<ly  of  the  remarkable  fauna  and  flora  of  Australa,sia  must 
take  a  pmminent  place.  With  the  view  of  facilitating  tliis  work, 
a  committee  has  ali-eady  l^een  appointed  to  jjiejwre  a  catalogue  of 
all  scientitic  paj>ei*s  dealing  with  Austialasian  biology.  A  neces- 
sary pai-t  of  the  work  will  consist  in  the  collection  and  exami- 
nation of  all  the  living  fonns  found  within  the  Australasian  area. 
This  task  of  cataloguing  an  enormous  series  of  plants  and  animals 
iS|  in  many  respects,  an  ungrateful  one ;  it  is  one  which  is  little 
appreciateld  by  the  public,  and  at  which  even  scientitic  workei-s 
are  sometimes  inclined  to  scoff.  Nevertheless,  it  is  absolutely 
necessarv  that  it  should  be  done,  for  we  know  not  how  soon  the 
knowletlge  of  even  the  obseuivst  form  may  attain  importance  for 
scientitic  or  economic  re.isons.  We  owe,  then,  our  truest  thank-s 
to  all  those  indefati^al)le  workers  who  ai-e  content  to  devote  their 
lives  oi  leisure  to  some  special  group  of  living  beings,  be  they 
beetles  oi-  diatoms. 

Having  thus  acknowledged  our  indebtedness,  we  may,  perhaps, 
be  allowed  to  point  out  some  of  the  failings  of  specialisatioD.  It 
may  be  freely  granted  that  the  vast  acquisitions  of  modem 
science  render  the  evil  of  specialisation  unavoidable — all  who 
desire  to  extend  knowle<lge  must  take  up  this  cross.  In  biology, 
the  rule,  "Know  a  little  of  overfishing  and  all  of  something,"  Ls  as 
safe  a  guide  as  in  other  pursuits  :  but  the  specialist  is  apt,  in  his 
enthusiasm,  to  lose  touch  with  the  workei"s  in  othei  Holds,  and  to 
disregard  the  advances  made  in  his  subject  as  a  whole.  It  is 
well  to  remind  oursehes  that  the  end  of  Ijiological  study  is  not 
merely  to  name  .ind  describe  new  species.  Tn  the  liifht  of  mo<leriv 
science  the  si>ecies  is  but  the  expression  of  a  passing  stage  ot 
development  of  a  long  line  of  descent — ^the  real  objects  of  interest 
are  the  individuals ;  and  the  worker  who  takes  the  trouble  to  join 
together  species  by  the  demonstration  of  the  intermediate  links  is 
more  entitled  to  the  gratitude  of  the  world  than  the  one 
who  founds  a  fresh  species  for  every  local  variety.  We  have, 
unfortunately,  seen  too  much  of  the  foundation  of  new  q>ecie.H 
on  imperfect  data^  or  even  on  single  mutilated  specimens.  The 
descnption  (»f  those  superticial  charactei-s  of  the  dead  organism 
by  which  it  uiay  be  identitied  is  but  the  beginning  of  tin- 
biologist's  work,  and  one  who  rests  content  with  this  is  like  the 
traveller  who,  setting  forth  on  a  long  journey,  stays  at  the  tirst 
inn  on  his  nmd.  The  way  may  be  long  and  ditiicult,  but  the  end 
of  the  journey  is  not  here— >the  journey  lies  not  io  this  but 
through  this,  to  the  promised  land  of  a  more  complete  knowledge 
of  the  laws  of  life. 

To  re^ch  our  end  we  require  to  study  the  organism  as  a  living 
entity,  to  study  it  in  relation  to  its  surroundings,  to  follow  the 
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long  history  of  its  race.  Tlie  study  of  the  life-history  of  the 
organism  is,  therefore,  one  of  great  importance ;  and  though  it  i» 
not  work  whidi,  can  be  harried,  but  rauaudB  long  and  patient 
obeervattOD,  it  is  a  task  which  is  a  satisfaction  in  itiel^  and  is 
frnitfnl  in  valoaUe  results. 

In  addition  to  our  qiecial  work,  dealing  with  the  eztensive 
fiaona  and  flora  o£  Australasia,  we  have  the  same  fundamental 
problems  before  us  as  our  fellow-workers  in  the  Northern  Hemi- 
sphere. We  have  introdnoed  many  of  the  familiar  plants  and 
animals  of  Europe— too  many,  indeed,  as  witness  the  rabbits. 
We  have  introduced,  too,  into  our  midst  a  large  proportion  of  the 
parasitic  diseases  of  Europe.  Is  not  Victoria  known  to  scientitic 
students  all  over  tlie  world  as  the  spot  scour<^ed  l)eyond  all  other 
spots  in  the  world,  Siive  one,  by  the  insidious  Echifiococcus^ 
productive  of  hydatid  disease?  So,  too,  with  reference  to  stocks 
I  once  had  occasion,  in  New  Zealand,  to  examine  the  internal 
pirasitic  diseas«-s  of  sheep  and  in  a  single  sheep  found  no  fewer 
than  ten  ditl'erent  kinds  of  parasites,  all  of  them  forms  which 
must  have  been  introduced  from  Europe,  for  tliere  are  no 
indigenous  parasites  to  attack  sheep. 

Again,  we  have  allowed  many  of  the  worst  niicfobic  diseases  of 
the  old  world  to  acclimatise  themselves  with  us.  We  have 
typhoid,  scarlatina,  diphtheria,  consumption,  and  many  another 
disease.  Of  the  ravages  of  the  typhoid  parasite  I  need  hardly 
speak,  for  will  not  this  fell  disease  to^ay  claim  and  be  allowed  to 
t;ike  its  score  of  victims  from  this  colony  alone  t 

There  is  still  much  work  to  be  done  with  reference  to  these 
injurious  forms  of  life,  but  when  we  att^iin  a  fuller  knowledge  of 
them  we  may  hope  at  least  to  control  their  ravages,  if  not 
actually  to  exterminate  them. 

During  the  last  few  ye^irs  there  has  been  a  niai  ked  tendency 
for  the  most  able  workei-s  in  V)i(»loufy  to  concentrate;  tlieir  atten- 
tion upcm  questions  of  a  fundamental  character.  The  (juestion 
of  the  nature  of  life  and  the  elementary  proj^erties  (jf  li\ing 
bo(Ues  have  attracted  the  greatest  interest,  and  though  we  are 
still  far  from  being  able  to  answer  the  (piestion.  What  is  life  ? 
importJint  advances  have  been  uuwle,  suthcient  to  hold  out  ample 
encouragement  to  renewed  efforts.  When  the  microscope  was 
applied  to  tiie  study  of  animal  and  plant  structure,  it  was  found 
that  all,  except  the  simplest  elementary  organisms,  were  composed 
of  vast  numbers  of  units  of  structure  to  which  the  name  of  cells 
vsg  given.  It  was  recognised  that  the  essential  part  of  the  cell 
was  of  a  viscid  material,  neither  solid  nor  fluid,  colourless, 
and  having  the  general  appearance  of  a  dusty  jelly,  though 
far  from  having  the  composition  and  properties  of  mere  jelly. 
To  this  living  matter  the  term  protoplasm  was  applied,  and 
for  a  long  series  of  years  it  was  deemed  sutftcient  to  refer  all  the 
characters  of  living  bodies  to  the  properties  of  the  protoplasm. 


Digitizeu  by  LiOOgle 


108  president's  ADDRE8B — SECTION  D. 

Such  reierenee  to  protoplaaiii  wtm,  however,  no  eiplanatian,  thou^ 
it  was  the  fint  itep  towards  an  nndentanduig  oil  the  problems  of 
living  matter.  For  many  years  Max  Scliultze's  definition  ol 
protoplasm  was  generally  accepted.    He  regarded  the  protoplasm, 

or  cell-substance^  as  a  homogeneous,  glassy,  and  transparent  snlh 
stance,  viscid,  or  of  firmer  consistence.  The  cell -substance 
contained  a  nearly  homogeneous  nucleus  of  rounded  form,  which, 
in  turn,  contained  the  nucleoli.  The  cell -substance  was  regarded 
as  separable  only  into  the  homogeneous  groundmass  or  protoplasm 
And  the  numerous  imbedded  granules. 

Further  research,  however,  aided  partly  by  later  improvements 
in  the  microscope,  has  shown  that  the  protoplasm  is  &r  from 
being  homogeneous;  that  it  usually,  if  not  always,  possesses  a 
definite  and  complicated  structure,  being  composed  of  two  diflferent 
substances,  not  granules  and  n.  homogeneous  groundmass,  but 
threads  or  a  network  of  fibres  and  intermediate  substance.  The 
extraordinary  changes  which  the  network  in  the  nucleus  of  the 
-cell  undergoes  during  the  process  of  multiplication  have  formed 
the  subject  of  u  vast  number  of  pupei's  during  the  last  decade.  It 
seems  improbable  that  with  this  microscopic  analysis  we  Iiave 
arrived  at  all  the  intricacies  of  the  structure  of  living  matter. 
The  advance  of  physiological  study  has  shown  the  intimate 
correspondence  of  structure  with  function,  it  has  shown  that 
with  every  variation  in  the  structure  of  an  oigan  there  is  asso- 
ciated a  variation  in  the  function  or  doty  of  that  organ.  Physio- 
logical analysis  has  indeed  gone  further,  and  in  many  cases  has 
demonstrated  a  complexity  of  function  wliich  is  greater  than  that 
of  visible  structure.  This  structure  of  living  matter  is  of  no 
ordinary  interest  to  the  biologist.  We  have  in  the  microscopic 
speck  of  protoplasm  all  the  fundamental  properties  of  the  living 
ortranisni  presented  to  us.  Such  a  speck  of  protophism  may 
contain  within  itself  all  the  potentialities  of  development  of  the 
higliest  or  lowest  organism.  It  may  develop  in  one  direction  into 
a  man,  or  in  another  into  a  worm,  and  we  must  assume  that  the 
potentialities  of  development  in  the  diflferent  oases  are  represented 
materially  by  the  structure  and  chemical  composition  of  the 
network  and  intermediate  substance. 

It  is  obvious  enough  that  we  are  still  but  at  tlie  beginning  of 
eur  knowledge  of  life.  There  is  a  boundless  field  for  generations 
of  workers,  and  we  may  look  forward  with  confidence  to  many  a 
discovery  to  delight  the  human  mind  and  to  add  to  human  health 
and  happiness,  as  well  as  to  more  material  welfare.  It  is  not 
pos.sible  for  all  to  be  workers  in  the  domain  of  the  biological 
sciences,  but  all  alike  will,  as  living  beings,  share  in  the  beiielits 
of  discoveries  in  the  laws  governing  the  world  of  life.  It  is  on 
these  grounds  that  we  can,  as  students  of  biology,  most  sureh^ 
claim  the  sympathy  of  the  general  public,  and  will  it  not  be  weu 
for  us  to  value  and  foster  idl  friendliness  towards  our  pursuits 
which  we  receive  from  their  hands  t 
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And  here,  in  concluding,  I  may  be  allowed  to  urge  the  iiiq^or- 
tanoe  of  a  wider  diH'usion  of  the  knowledge  of  biological  laws. 
It  is  not  enough  that  the  laws  of  life  and  therefore  of  health  and 
hannony  with  nature  should  be  known  to  a  few  biologists.  The 
whole  population  should  live  in  confonnity  with  those  laws. 
A  wider  diffusion  of  the  knowledge  resulting  fmm  biological 
enquiries  will  be  requii*ed  to  form  the  basis  of  an  intelligent 
pubUc  opinion.  I  do  not  refer  here  simply  to  questions  of 
ganitation,  but  to  tiiat  wider  nmge  of  problems  taking  cognisaooe 
of  all  the  rektiomi  of  nuuiw  living  being  to  his  environmeat  and 
incliiding  the  rearing  of  a  Yifforons  raoe^  a  ^item  of  mental 
training  which  shall  regard  the  phj^aiological  reqairemente  of 
ain<^j  ^nd  ttn^  ^hhtIiiI  relatioiia  of  wnB'ff^nitioB  of  men* 
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It  whs  not  without  a  certiiin  «legree  «)f  reluctance  that  I  accepted 
the  honor  and  responsibility  of  the  post  of  pi*esi(ling  over  the 
deliberations  of  Section  £  of  thiH,  the  second  Congress  of  the 
Australadaa  A880ciali<m  lor  the  Advanoement  of  Science ;  but 
the  desire  to  promote  the  views,  as  I  understand  them,  of  the 
authorities  to  whom  has  been  entrusted  the  direction  of  these 
proceedings,  /.^.,  to  secure  the  representation  of  each  of  the 
various  colonies  in  the  presidential  chairs  of  the  several  sections, 
tempted  me  to  overcome  the  scruple  that  otherwise  prompted  me, 
from  the  consciousness  of  my  own  unfitness,  to  presume  to  take 
the  lead  in  the  presence  of  so  many  gentlemen  of  far  greater 
experience  and  capacity.  Havin<,',  however,  committed  myself  to 
the  tiisk,  it  behoves  nie  to  proceed  to  fulfil  to  the  best  of  my 
power  the  «luties  that  devolve  upon  me  as  your  Pi'esident 
upon  this  auspicious  occasion,  the  tirst  of  which — a  most  pleasur* 
able  one — take  to  be  the  offer  of  a  hearty  welcome  to  the 
numerous  assemblage  here  praeenti  and  my  congratuhitions  upon 
the  happy  meeting  of  so  many  colleagues  gathered  together  from 
all  puts  of  our  great  southern  land — a  felioitouB  augory,  I 
venture  to  express  tlie  hope,  of  future  federation  upon  other  and 
more  extended  subjects — to  deal  with  the  particular  branch  of 
science  that  has  l>een  deputc<1  as  our  share  of  the  proceedings  of 
the  present  Association  meeting. 

The  pleasure  which,  however,  we  may  derive  from  these 
considerations  is  shadowed  l)y  the  reflecti»»n  of  the  cause  that  has 
led  to  the  occupancy  of  the  chair  by  the  present  holder.  You 
will,  of  course,  anticipate  that  I  refer  to  the  loss  to  the  science  of 
Geography  and  to  our  deliberations  to-day — ^the  lamented  decease 
•of  one  who  has  done  so  much  in  Australasia  in  the  furtherance 
of  the  cause  we  have  at  hearty  and  who  would  have  so  much 
more  worthUy  and  efficiently  under  happier  circumstances  have 
addr^sed  you  upon  this  occasion — the  late  Sir  Edward  Strick- 
land. Requiescat  in  pace.  It  is  also  my  mournful  duty  to  refer  to 
another  hefivy  loss  to  the,  alas,  but  t^X)  meagre  ranks  in  this  part 
of  the  world  of  men  who  ai-e  able  and  willing  to  devote  their 
energies  ami  tidents  t<i  the  pursuit  of  science— the  late  Rev.  J. 
E.  Tenison- Woods,  a  fellow  of  the  R.  G.  Society,  and  an  hou. 


Digitized  by  Google 


PBBIDSHT^t  ADDBMB— SSOnOir  B. 


Ill 


member  of  more  than  one  of  the  branches  of  the  Royal  Geo- 
graphical Society  of  Australasia,  whose  valuable  life  is  a  sacrifice 
to  ciisease  contracted  in  the  ardour  of  explomtory  investigation 
in  the  Malayan  Peninsula  and  Northern  Australia,  t-oo  myon 
following  the  fate  of  his  friend  and  coacljutor  in  the  same  expe- 
dition, the  Rev.  B.  Scortechini,  F.L.S.,  an  ardent  and  accomp- 
lished student  in  the  tield  of  botany,  swelling  the  roll  of  immorUd 
names,  martyrs  to  the  cause  of  science  and  exploratory  I'eseai'ch, 
typified  by  memories  of  such  names  as  Leichaidt^  Burke^  WiUs, 
amd  many  othera — names  to  be  handed  down  to  the  future 
posterity  of  our  country  as  household  wordS)  luminous  as  examples 
of  self-saerifioe  in  Uie  cause  of  duty  for  future  generations  to 
revere  and  emulate. 

As  the  text  of  my  inaugural  address  I  have  adopted,  and  I 
think  I  couUl  not  have  followe<^l  a  more  profitable  course,  the 
form  of  a  review  of  the  ]>rogress  of  geographical  reseai-ch  anrl 
literature  during  the  periinl  that  lias  elapsed  since  the  last 
assendilage  of  this  Association,  having  regard  primarily  to  our 
own  part  of  the  world,  and  then  more  genendly  t<:>  that  of  the 
world  at  large,  viewing  first  the  purely  exploratory  aspect  as  to 
what  has  been  accomplished,  what  is  presently  in  progress,  and 
what  may  be  anticipated  in  the  future ;  ^ncing  cursorily  at  tiie 
results  that  may  ressonably  be  expected  to  follow  scientifically^ 
e<lucationally  and  commeroally,  and  including  the  doings  of  other 
kindred  associations. 

And  here  I  may  pause  to  remark  that  in  dealing  with  the 
matter  that  I  a^ldi-ess  myself  t<^,  it  is  difficult,  nay,  almost  impos- 
sible, to  flilate  at  length  up<m  such  a  subject  witliout  to  some 
extent  traversing  ground  already  exhaustively  discussetl  in  the 
numerous  iwldi-esses  recently  deliverecl  to  various  cognate  assem- 
blies upon  similar  occasions  to  the  pi'esent,  and  indeetl,  I  feivr, 
without  leaving  some  opening  for  a  charge  of  plagiarism.  It 
would  be  supemuous  on  my  part  to  attempt  to  enter  into  an 
exposition  of  the  meaning  or  object  of  the  science  of  geography 
or  ctf  its  necessity  or  advantages.  The  first  has  beeoi  too 
frequently  expounded  by  abler  hands,  and  the  latter  is  surely 
ob^fious  to  the  meanest  understanding.  To  repeat  would  be 
wearisome  and  profitless. 

EXPLOBATOBT. 

The  gi'eatest  fichievement  in  the  way  of  exploration  ami  dis- 
covery in  our  part  of  the  world  is  unquestionably  the  triumphant 
snocess  ol  Sir  Wm.  McQregoi^s  SKpedition  for  tite  ascent  of  the 
highest  ipeak  ol  the  Owen  Stanley  rsnge  of  mountains  in  S.B. 
New  Gumea,  named  by  him  Mount  Yictoria— <«  point  hitherto 
considered  almost  inaccessible — and  the  identifying  and  naming 
other  mountains  in  the  immediate  neighbourhood,  with  their 
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oomct  poBitioiiB  and  the  altitudM  of  thdr  yarioiu  peak%  and  tlie 
preoiie  mapping  cl  the  oonntry  explored  and  obaenred  bv  him. 
An  excellent  paper  deaciiprtive  ol  this  expedition,  eampilen  from 

Sir  Wm.  McGregor's  own  notes  and  remarks,  is  communicated  to 
the  Queensland  Branch  of  the  Royal  Geographical  Society  of 
Australasia  by  the  indefatigable  hon.  seci-etary  of  tliat  branch, 
Mr.  J.  P.  Thomson,  and  appears  in  its  transactions,  accompanie<i 
by  a  well-executed  map  prepared  in  the  Survey  JDepartment  of 
that  colony  from  Sir  William's  drawings. 

The  altitude  of  Mount  Victoria  is  determined  l)v  Sir  Wui. 
McGregor  to  be  13,122  feet,  and  discloses  at  its  summit  unalinoat 
Alpine  ohaiaoter  in  its  flora,  representaliTe  apedmena  of  which, 
of  great  interest  to  science,  have  been  submitted  to  the  investiga- 
tion of  the  learned  Baron  von  Mueller,  whose  observations  thereon 
have  been  made  public.  Further  discoveries  of  great  interest  and 
importance  in  this  almost  unknown  region  may  be  looked  for  in 
the  future,  through  the  indomitable  eneigy  and  courage  of  his 
HonouT-  the  Administrator  of  the  Uovemment  of  this  the  latest 
acquisition  to  the  empire. 

Our  (rennan  cousins,  with  their  usual  indefatigable  zeal  and 
perse veiance,  have  also  not  l)een  idle  in  their  piirt  of  this  great 
island,  but  have  pushed  exploration  in  all  directions,  advancing 
toward  a  thorough  knowledge  of  the  physical  character  and 
capabilities  ol  thmr  possession ;  not,  I  i^gret  to  say,  without  the 
conseouent  sacrifice  of  valuable  health  and  life  that  exploration 
in  sucn  latitudes  demands  of  the  pioneers  of  civilisation. 

From  South  Australia  exploration,  assUted,  I  believe,  financially 
by  Victorian  contributions,  has  been  pushed  towards  the  centre 
of  the  continent  under  the  leadership  of  Mr.  W.  Tietkins,  from 
whose  report,  when  available,  much  interesting  and  valuaVjle 
information  may  be  expecteil.  From  New  South  Wales  also  an 
expedition,  under  Mr.  Arthur  Vogan,  has  l^een  sent  westward, 
uo  results  of  which,  however,  are  yet  to  hand. 

In  Queenslaial  u  buiall  party,  M  by  Mr.  A  Mestou,  subsidised 
by  the  Government  of  that  colony,  gained  the  summit  of  Mount 
Bellenden  Kerr,  alleged  to  have  been  hitherto  untcodden  by  the 
foot  of  the  white  man ;  but  beyond  some  ecological  and  botanical 
discoveries,  no  great  scientific  interest  attaches  to  this  expedition, 
if  it  can  he  so  called. 

The  Soutli  Pacific  Archipelago  we  must  look  to,  surely  in  the 
not  very  distant  future,  as  a  field  for  closer  exploration,  parti- 
cularly from  Australian  sources  ;  for  is  it  not  obvious  that  the 
whole  of  these  fertile  islands,  great  with  the  possibilities  of 
commerce,  and  even  possibly  of  settlement,  known  at  present 
only  by  the  most  superticial  intercourse  with  their  barbarous  and 
savage  inhabitants  through  the  merest  trade  skirmishing,  if  I 
may  use.  the  term,  and  ephemeral  miuionary  settlement,  must 
come  within  the  jurisdiction  and  influence  of  the  future  great 
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Australasian  federation  ?  Geographically,  I  say  they  naturally 
connect  with  our  continent,  and  I  predict  they  must  fall  under 
the  sway  of  tlie  power  that  is  best  able,  by  every  natural  and 
material  advantage,  to  bring  them  within  the  pale  of  and  make 
them  amenable  to  the  marcli  of  civilisation.  Before  turninir 
from  our  own  immediate  region,  there  is  another,  not  very  remote^ 
in  which  we  are  deeply  concerned,  and  which  must  not  be  over- 
looked. I  refer  to  the  Antarctic,  a  subject  upon  which  a  great 
deal  has  been  heard  of  lately,  unfortunately  with  no  practical 
results  at  present,  beyond  the  formulation  of  a  scheme  for 
exploration  and  inyestlgation — one  in  which  our  Victorian 
finend«  have  evinoed  eqpeSal  interest  Apart  from  the  utilitarian 
aspect  of  Antarctic  rosoaroh,  as  applying  to  oommeroial  geo- 
graphy, questions  will  arise  as  to  whetiier  or  not  our  dimate  is 
mflnenoed  by  the  ice-bound  regions  of  tiie  south.  It  would  be 
OlcgicB],  while  admitting  the  modifying  influences  of  the  warm 
currents  of  the  Oulf  Stream  upon  the  climate  of  Southern  Europe 
sod  other  parts^  to  at  the  same  time  regard  with  indiffisrenoe  the 
possible  influence  of  the  cold  Antarctic  polar  drift  currents  upon 
the  climate  of  New  Zealand,  Tasmania,  and  the  southern  parts 
of  the  Australian  continent. 

It  is  not  a  difticult  matter,  in  tcrrcstriHl  physics,  to  ^ivp  an 
estimate  of  tiip  results  brought  about  by  the  contact,  or  what 
may  l»e  tennecl  overlapping,  of  hot  and  cold  currents  ;  and  that 
the  necessary  conditions  of  condensation  are  thus  brought  alx)ut 
by  the  contact  of  cold  Antarctic  currents  with  the  super-heated 
equatorial  currents  of  our  continent,  there  can,  i  submit,  be  no 
doubt.  It  therefore  behoves  us,  as  Australasians,  apart  from 
the  commercial  considefations  of  tiie  subject,  which  must,  how- 
ever, be  considerable,  to  investiflate  these  agencies,  bearing  as 
ttiey  do  so  materially  upon  our  <£mate,  the  conditions  of  which 
so  seiioiialy  influence  our  existence,  and  thus  enable  us  to  apply 
the  knowledge  so  gained  to  an  endeavour,  if  possible^  to  ameliorate 
to  some  extent  the  effects  of  recurring  droughts  which  operate  so 
disastrously  upon  the  welfare  of  our  country. 

Taming  to  the  other  regions  of  the  globe,  we  find  the  greatest 
eneigy  and  enterprise  everywhere  actively  displayed,  evideneini,' 
the  extent  to  which  the  value  and  importance  of  the  closest  and 
ni»»st  detailed  investigation  of  the  unknr)wn  or  unsettled  portions 
are  feverishly  legaitled,  whether  jis  presenting  tields  for  scientific 
discovery  and  possible  colonisation  for  the  ever-increasing  surplus 
jxipulation  of  the  denscly-peopleil  countries  of  Europe,  or  for 
the  expjinsion  of  commerce,  daily  increasing  in  keenness  of 
LYtmpetition. 

Upon  the  great  continent  of  Africa,  for  so  long  the  chief  tield, 
as,  alas !  also  the  grave  of  so  many  illustrious  heroes,  of  explora- 
tion, the  tide  of  exploratory  investigation  has,  as  usual,  set 
strongly.    Foremost  here  are  the  wonderful  exploits  of  f^iat  most 


Digitizeu  by  LiOOgle 


114 


intrepid  explorer,  Staenley,  in  the  heart  of  Equatorial  Africa, 
especially  in  his  recent  expedition  for  the  relief  of  Emin  Easha^ 
a  history  of  which  has  to  a  certain  point  been  already  communi- 
cate<i  to  the  world  ;  and  now  that  we  have  happily  the  knowlerlge 
of  his  safe  arrival  within  the  bounds  of  civilisation,  after  sur- 
mounting the  difficulties,  haixiships,  and  perils  of  his  {wlventun^us 
and  protracted  travel,  we  may,  our  minds  Inking  ease<l  of  the 
anxiety  and  suspense  of  his  long  watched  for  appeai'ance,  patiently 
await  the  further  history  of  thrilling  episodes  and  marvellous 
cliscoveriai  tliftt  undonfatedly  the  great  travoUer  will  have  to 
diaoloee^  varied  and  extenaive  enoogh,  probably,  to  satisfy  the 
curiosity  of  the  lovers  of  the  new  and  wondeifiu  as  the  cravings 
of  the  seekers  after  scientific  facts  and  data,  eqnally  with  the 
would-be  pioneers  of  commercial  enter|]irise. 

Other  recent  expeditions^  north  and  south  of  the  equator,  have 
l)een  successfully  pursued  respectively  by  Teleki  and  Arnot,  an<l 
very  considerable  and  important  additional  knowledge  of  the 
geography  of  those  regions  niade  known.  Central  South  Africa 
lias  been  the  scene  of  the  exertions  of  Mr.  F.  C.  Selous,  while  in 
the  north  Mr.  De  Foucauld  in  the  Atlas  Mount^uns  and  Messrs. 
Thorn  and  Harris  in  Morocco  publish  the  result  of  their  respec- 
tive labours  in  the  countries  nsined. 

In  Upper  Burmah  considerable  advance  has  been  made  in 
topographical  and  cartographical  investigation  of  tiie  countiy, 
principally  in  conjunction  with  )nilit<'iry  expeditions,  all  conducing 
to  a  more  thorough  knowledge  of  this,  one  of  the  latest  additions 
to  British  dominions. 

In  Central  Asia  we  find  the  Russians  ever  pushing  their 
advance  towaitls  the  walls  of  China  and  the  gates  of  India,  first 
by  explorations,  follower!  by  military  occupation,  with  the 
unweai"ying,  restless,  but  ever-progressing  steps  characteristic  of 
that  mighty  empire,  a  menace  alike  to  our  commercial  prestige  in 
those  regions  as  to  the  very  bulwarks  of  defence  of  our  Indian 
possessions.  An  admirable  essay,  illustrating  this  subject,  was 
delivered  at  the  recent  meeting  of  the  British  Assodation  of 
Science  on  «Onr  Trade  in  Gentral  Asia,"  by  the  Hon.  O.  Onivon, 
ILP.  Proceeding  north,  we  see  the  same  Bower  exploring  and 
extending  their  knowledge  of  the  unknown  parts  of  Siberia,  their 
efforts  in  this  direction  considerably  assisted  by  the  enterprise  of 
a  British  subject,  Captain  Wiggins,  who  h;is  succe>ssfully  demon- 
strated the  feasibility  of  opening  a  trade-route  into  the  heart  of 
that  hitherto  supposed  inhospitable  region,  by  the  navigation  of 
the  Obi  and  Yenisei  rivers,  disemboguing  into  the  Arctic  Ocean, 
by  availing  of  the  proper  but  brief  season  during  which  those 
generally  frooen  seas  are  temporarily  open  to  the  passage  of 
vessels^  thus  presenting  a  new  field  for  commerdal  ente^pnseii  of 
vast  importance  to  l£e  maritime  countries  of  Western  Europe. 
A  very  interesting  nsmmS  of  nautical  ezploratofy  research  in  tins 
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particular  direction,  and  general  summary  of  results,  is  contained 
ia  a  oommamcatioii  hy  Frinoe  Krapotkin  to  the  Manduster 
Gmmwihn^  appearing  in  the  Homt  Newi  ol  tlie  23nd  November 
lait 

Dr.  NaiiBen's  adventurous  journey  npon  snow-shoes  aeroBS  the 
iee4wund  peninsula  of  Greenland  is  possibly  familiar  to  most  of 
tts,  a  truly  perilous  and  heroic  exploit,  not^  perhaps,  affording 

any  sp^at  results  beyond  proving  that  this  part  of  Greenland  is 
an  immense  barren  wast«  of  snow  and  ice,  although  many 
scientific  facts  and  observations  affecting  glacial  phenomena  are 
communicat^^d  ])y  that  gentleman  from  his  expyeriences  upon  the 
occasion.  But  jis  demonstrating  what  is  capable  of  being 
accomplislied  by  a  band  of  hardy  and  courageous  men  in  con- 
(jaering  the  obstaolee  of  natue  presented  in  its  most  grim  and 
forbidding  aspect^  this  eertainly  ranks  as  one  of  the  first  achieve* 
nwnts  of  l^a^ 

I  liave  thns  briefly  referred  to  a  few  of  what  appear  to  me  the 
raost  important  recent  events  in  the  way  of  exploratory  geography. 
To  attempt  to  give  anything  like  a  complete  history  of  every 
investigation  of  interest  would  occupy  more  time  than  T  dare  try 
jour  patience  with.  Enough  has,  I  think,  been  mentioned  to 
*how  how  our  fellow-workers  in  all  parts  of  the  world  appreciate 
the  importance  of  the  subject,  and  to  stimulate  us  in  this 
southern  world  of  ours  to  increased  effort,  and  to  prove  ourselves 
worthy  of  the  race  from  which  we  have  sprung — one  that  has 
shvays  been  in  the  van  of  exploration  and  disoovery — and 
worthy  inheritors  of  a  land  where  so  mnch  remains  to  be 
seoompUdied  in  this  direotion. 

CoimxRCiAi.. 

Whether  regarded  as  the  resulting  effect  of  exploration  and 
discovery,  or  as  the  means  of  further  and  closer  investigation,  to 
l»e  followed  by  settlement  and  commerce,  we  cannot  overlook  the 
close  relationship  that  railways  bear  to  the  subject  of  geography, 
at  least  to  the  interiors  of  countries,  and  the  effect  they  must 
necessarily  have  in  the  entire  change  of  the  aspect  of  the 
eomitries  they  traverse.  \sl  these  days  of  gigantie  engineering 
swdertakings  we  are  accustomed  to  be  surprised  at  nothing. 
Saeh  reflections  come  to  oor  minds  when  we  contemplate  the 
pnjected  scheme  for  the  construction  of  a  line  of  railway  in  the 
Congo  Free  State  in  Central  Africa  by  a  company  already  incor- 
porated, with  a  registered  capital  of  £1,000,000  sterling,  from  a 
point  on  the  Congo  River  to  Stanley  Falls,  a  distance  of  250 
miles,  beginning,  passing  through,  and  ending  in  a  region 
revelling  in  the  very  wildest  state  of  nature,  peopled  by  a  race 
of  the  most  barbarous  and  untutored  savages,  and  at  present 
Ucking  the  merest  approach  to  a  step  in  civilisation — a  wonderful 
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eaterprise  truly.  What  extnordinary  development!  will  be  the 
reralt  of  this  attoonding  temerity  remains  to  be  seen. 

Another  proposed  undertaking  of  magnitude  is  the  projected 
line  of  railway  across  the  continent  of  Asia  by  the  Russians,  to 
bring  them  into  direct  connection  with  their  possessions  upon  the 
Pacific  coast — also  a  mighty  enterprise,  but  differing  essentuilly 
from  that  previously  considered  in  having  at  least  an  objective 
base  and  tenninus.  This  is  however,  I  thiiik,  but  in  its 
incepti\  e  stage,  not  having  proceetleil  l>«yond  the  initiation  of 
preliminary  survey.  The  efl^cts  of  the  construction  by  tho 
Russian  Government  of  the  Trans-Caspian  line  into  the  heart  of 
Omtral  Asia  has  already  produced  most  astounding  results  in  the 
knowledge  of  and  development  of  those  r^gion& 

Amongst  the  South  Ajnerioan  States  we  find  the  extension  of 
railway  construction  being  pressed  with  unprecedented  activity, 
there  being  estimated  to  be  now  no  less  than  17,000  miles  in 
existence,  with  a  corresponding  opening  up  and  settlement  of  the 
interior  of  the  continent.  While  upon  the  subject  of  what  comes 
fittingly  under  the  head  of  the  commercial  fe^itui-e  of  my  subject, 
T  may  mention  a  very  practical  paper  upon  the  immediate  rehi- 
tion  of  commerce  with  geography,  entitled  "  The  Physical  Bjisls 
of  Commercial  Geography,"  contributed  by  Dr.  Hugh  liobert 
Mill  to  the  late  British  Association  meeting. 

Educational. 

The  importance  of  the  study  of  geography  in  educational  estab- 
lishments has  been  gradually,  but  surely,  forcing  its  way  upon 

our  countrymen,  who  have  been  hitherto  behind  other  nations  in 
recognising  its  utility,  nay,  necessity.  Lectureships  in  the  Univer- 
sities of  Oxford  and  Cambridge  have  l)een  for  some  little  time 
now  established,  and  very  satisfactory  and  encouraging  results 
liave  followed.  The  Royal  Geograpliieal  Society,  to  further 
encourage  the  prosecution  of  this  important  branch  of  learning, 
offer  their  medals,  scholarships,  and  prises  to  the  umversities  and 
various  training  colleges,  and  these  have  beeOy  during  the  past 
year,  extensively  and  keenly  competed  for. 

For  a  thoroughly  exhaustive  treatment  of  this  subject  we  have 
but  to  refer  to  the  able  lecture  upon  The  Method  Applied  to 
the  Teaching  of  Geography  in  the  School,"  by  Professor  Laurie, 
contained  in  the  Scot  it  sh  Geographical  Magazine^  1886  ;  and  more 
recently  a  valuable  jmper  under  a  somewhat  similar  title 
appeared  in  the  Proceedings  of  the  Queensland  Branch  of  the 
Royal  Geographical  Society  of  Australasia,  1888,  by  Mr.  J.  P. 
Thomson,  hon.  seci-etary  of  that  branch.  I  may  appropriately 
here,  perhaps,  with  reference  to  an  earlier  remark  as  to  the 
advance  made  by  other  nations  over  our  own  in  the  matter  of 
educational  geography,  show  how  hx  we  are  in  the  rear  geneiallj 
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in  the  study  of  Q«ogr»phy  as  a  scienca    I  ouuiot illustrate  better 

than  by  quoting  some  statistics  I  have  come  across.  They  are 
extracted  from  Professor  Wagner's  Geographisches  Jahrimch  as 
follows : — 
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Nomenclature. 

A  matter  of  considerable  importance  to  geographical  science 
lias  l>een  refeiTed  to  in  several  quarters  recently.  It  is  with 
respect  to  the  application  of  names  to  newly-discovered  natural 
features  and  localities,  and  it  is  satisfactory  to  observe  that  a 
unanimous  consensus  of  opinion  seems  to  prevail  in  all  authoritii- 
tive  sources  that  in  every  case  the  native  name  should,  if  possible 
of  being  ascertained,  be  retained  in  preference  to  the  much-to-be 
deprecated  practice,  unfortunately  but  too  common,  of  servilely 
attoching  complimentary  and  but  too  frequently  utterly  mean- 
ingless ones,  to  the  exclusion  of  already  ^7ell'•eBtablished  and 
generally  appropriate  native  designations.  As  we  are  well  aware, 
there  are  few  landmarks  or  waterways  in  our  colonies  but  have 
an  appellation  in  the  euphonious  and  poetic  language  of  the  unfor- 
tunate mce  that  are  so  speedily  becoming  extinct.  Let  us  hope 
that  the  strongly-expressed  opinion  upon  this  point  will  be  regarded 
by  explorers  in  the  future,  and  that,  in  this  part  of  the  glolm  at 
any  rate,  the  history  of  a  human  race,  who  must  in  the  course  of 
a  very  short  period  be  but  a  memory  of  the  past,  may  be  per- 
petuated in  a  small  degree  by  the  scant  justice  of  at  least  paying 
rtspect  to  their  ri^t  of  nomenclature  to  pooooosions  of  which 
they  were  forcibly  deprived. 

The  past  year  has  been,  as  before  observed,  exceptionally 
remarkable  for  the  universal  interest  shown  in  the  wide  field  of 
geographical  observation,  and  the  unanimous  and  spontaneous 
desire  to  promulgate  the  higher  and  broatler  order  of  knowledge 
occupied  by  the  more  liberally  interpreted  problenis  of  scientific 
jreogmphy.  This  common  centre  of  organised  effort,  constituting 
the  event  of  the  year,  lias  been,  of  course,  the  great  meeting  in 
Paris.  Here,  in  the  centre  of  activity  of  geographical  science, 
the  andent  Geographioal  Society  of  Buia  befittingly  concentrated 
all  its  eo-worhm  from  every  part  of  the  world,  representing 
nearly  every  kindred  institution  in  existence^  for  the  discussion  (3 
the  various  important  questions  having  relation  to  the  science 
of  geography.  This,  the  fourth  International  Congress  of 
Goegrapbical  Sciences^  was  opened  by  the  veteran  president, 
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M.  Ferdinand  de  Lesseps,  who,  in  the  course  of  a  brilliant  address, 
referring  to  the  various  questions  for  discussion,  aptly  remarked  : 
"  Geography,  as  we  understand  it  in  the  present  age,  is  not  only 
the  abstract  knowledge  of  our  globe ;  it  comprehends  also  tho 
oomplete  rdatioikB  ol  the  earth  and  man,  relationB  which  we 
endeavonr  to  ameliorate.  This  is  the  scope  of  geography,  and 
we  say  with  pride  there  is  none  grander." 

The  deliberations  of  this  Congress  were  occupied  with  muneroos 
scientific  problems,  and  prominent  amongst  the  di^inons  was  the 
subject  of  geography  grouped  in  seven  sections,  embracing 
amongst  them  the  following  subjects  : — Geodesy,  Hydrography, 
Topography,  Cartography,  Rleteorology  and  Climatology,  Geology, 
Medical  Geography,  Commercial  and  Statistical  Geography, 
History  of  Geography  and  Cartogr-Mphy,  Teaching  and  Diffusion 
of  Geography,  Voyages  and  Exploration,  Ethnography,  and 
Anthropology.  Special  attention  was  also  given  to  geographical 
education,  and  details  were  formulated  as  to  materials  neoesaaiy 
in  teaching  geography,  such  as  the  choice  of  books,  cartographic 
exercises,  atlases,  widl-maps,  panoramas  and  reliefs  ;  while  in 
group  6  (Voyages  and  Explorations)  the  rules  for  adoption  by 
explorers  in  »*iimiT|g  their  discoveries  were  fully  discussed,  and 
resulted  in  the  unanimous  adoption  of  a  resolution  that  "the 
right  of  the  explorer  only  begins  when  the  country  he  is  exploring 
has  no  native  inhabitants." 

The  results  of  this  Congress,  which  cannot  fail  to  be  of  great 
value  in  opening  fresh  channels  to  "  scientiHc  discussion  which 
may  inspire  but  not  divide,"  and  in  throwing  renewed  light  upon 
obseni  e  problems  in  which  we  are  involTed,  will  be  looked  lormid 
to  witli  great  interest  bv  our  organisations  in  Australasia. 

In  September  last,  the  annual  British  Association  of  Science 
meeting  was  held  at  Newcastle-upon-Tyne,  at  whidi  no  less  than 
2437  persons  attended.  The  Gec^graphical  Section  was  strongly 
represented,  and  numerous  able  and  interesting  papers  were 
contributed. 

Finally,  we  may,  1  think,  be  pardoned  for  referring  with  a 
sense  of  self-congratulation  to  the  records  of  our  own  Society, 
which  has  some  time  since,  as  an  evidence  of  the  interest  in  and 
importance  in  which  such  organisations  are  held,  been  dis- 
tinguished by  the  gracious  permission  of  the  SoTcreign  to  add 
the  term  "Boyal "  as  a  prefix  to  its  title  of  the  *'0^grapbical 
Society  of  Australasia,"  the  vocation  of  which  is  being  stcmdily, 
and  I  think  I  may  add  creditably,  fulfilled  through  the  efforts  of 
the  several  branches,  all  of  which  have  successfully  produced 
volumes  of  proceedings  that  will,  I  think,  bear  favourable  com- 
parison with  those  of  the  older  societies,  in  whose  steps  they  seek 
to  worthily  follow,  displaying  an  amount  of  vitality  under  ni.iny 
difficulties,  having  regard  to  the  limited  extent  of  the  leisured 
clab.-s  of  }>eople  in  these  busy  working  communities,  that  is  highly 
encouraging. 


1 


Digitized  by  Google 


pbisidbht's  adpemb--  dmohoit  i. 


119 


And  now,  in  bringing  my,  I  fear,  rather  rambling  discourse  to 
a  conclusion,  I  would  desire,  while  reiterating  the  importance  of 
the  study  generally  of  geography  as  a  science,  bearing  in  mind 
that  science  as  a  brotherhood  and  as  a  subject  for  study  recognises 
no  distinction  of  race  or  country,  and  no  restriction  of  regions,  to 
impress  upon  you  the  plain  duty  that  is  incumbent  upon  all  of  us 
who  ate  poagconod  of  the  means  and  opportunity,  as  AnstndaaianB, 
to  do  what  is  in  the  power  of  each  of  ns,  be  it  ever  so  small,  to 
oontribate  our  mite  to  the  recovd  of  geographioal  knowledge  of 
this  our  adopted  land,  either  of  facts  observed,  or  the  result  of 
reasoning  on  already  ascertained  data,  remembering  that  geography 
18  a  science  happily  defined  as  the  "Science  of  Distribations,''  and 
as  has  been  already  before  remarked,  sufficiently  comprehensive 
to  embrace  the  study  of  geology,  zoology,  botany,  climatic  and 
meteorological  conditions  and  phenomena,  the  commercial  and 
industrial  possibilities  of  a  country,  and  in  fact  everything  aff'ect- 
ing  the  physical  condition  of  the  surface  of  our  globe,  and  thus 
assist  in  building  up  the  destiny  of  what  must  in  the  future 
nssnmtT  the  position  of  a  mighty  power,  that  will  prove  to  be  not 
only  a  safeject  of  pride  to  the  grand  old  country  from  which  it  has 
sprang^  but  which,  retaining  its  veneration  and  affection  for  the 
dear  land  in  whose  glorious  history  and  traditions  we  Still  claim 
a  birthright,  will  have  the  privilege  of  being  to  it  a  source  of 
strength  and  possible  support 
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CEewomie  and  Social  Sckncf  and  SimHstk».J 

OBSEBYATIONS   ON  CURfi£NT  SOCIAL  AND 

ECONOMIC  PROBLEMS. 

Bt  BOBEBT  M.  JOHNSTON,  F.L.8. 


Causes  of  Existing  Povsrty  and  Misery. 

It  cannot  be  denied,  in  spite  of  the  great  aocnmulation  of  wealth 
and  the  inereased  command  over  the  forces  of  nature  during  the 
present  century,  that  there  is  still  to  be  found  much  povertj  and 

distress,  especially  in  laige  centres  of  population,  ana  that  much 
of  it  is  due  to  the  unequal  distribution  of  wealth  ;  and  whether 
we  may  or  may  not  l^e  able  to  point  out  a  remedy,  it  is  utterly 
repugnant  to  the  best  feelings  of  human  nature  t(»  sink  into  the 
<lespair  or  apathy  of  many  who  say,  "Let  alone  ;  wliatever  is  is 
best  or  worst,  and  cannot  be  helped."  Whatever  errors  the 
Socialists  and  Communists  are  chargeable  with,  they  must 
be  credited  with  warm  aspirations  for  the  amelibration  and 
improvement  of  snflbrinff  humanity,  and  are  free  from  the  ohai^ 
of  indifTerence.  The  mttoTy  however,  are  too  emotional  to 
perceive  the  great  difficulties  of  the  problems  which  have  always 
engaged  the  deepest  attention  of  earnest  Social  Economisti^  and 
are  too  ready  to  advocate  the  introduction  of  their  own  pet 
schemes,  without  having  taken  sufficient  trouble  either  to  test 
their  adequacy,  or  to  fathom  the  true  nature  of  fundamental 
diflSculties,  wliich  would  in  most  cases  be  made  vastly  more 
formidable  by  the  various  plans  propounded  by  them  for  their 
removal.  Thus  some,  liaving  been  misled  by  the  fissumption  that 
all  our  evils  are  due  to  individual  property  right  and  unequal 
diBtribution  of  wealth,  employ  all  thmr  ingenuity  to  show  that  all 
existing  evils  are  attributable  to  these,  and  to  these  alona 

Tet  there  are  many  other  influences  more  potent  for  evil, 
which  no  scheme  yet  propounded  by  Political  Ek^onomists, 
Socialists,  or  Communists  may  wisely  undervalue  or  ignore.  Of 
such  are  the  following : — 

(1.)  The  superabundant  proportions  of  human  beings  in 
existence  who,  free  from  restraint,  are  natunilly 
disposed  to  be  idle,  sensuous,  and  wicked;  or  who  are 
ignorant,  foolish,  and  improvident 
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(2.)  The  (lirticulties  of  supplying  other  motives  more  adequate 
tlian  self-interest  iu  effecting  coufortuity  to  the 
necessary  social  laws  and  virtues,  and  as  a  spur  to 
industry  and  useful  application  of  powers. 

<3.)  The  inequalities  of  diffenmt  habitable  portions  of  the 
earth  as  regards  productiveness,  dimate,  disease, 
density  of  population,  and  the  difference  of  civilisation 
and  racial  characteristics. 

(4.)  The  periodic  failure  of  food  supply  (famine),  whether 
due  to  seasonal  influence,  exhaustion  of  soil,  violence, 
wilful  waste,  or  improvidence. 

(5.)  Effectual  means  for  elimination  from  society  of  the  more 
pronounced  forms  of  hereditary  vice  and  madness, 
which,  if  allowed  to  persist,  would  endanger  society. 

(6.)  Absence  of  Isdlities  for  rsUeving  the  pressure  of 
population  in  over-peopled  lands  by  migration. 

(7.)  IMfficulties  connected  with  free  ezdiango  of  products 
between  difibrent  nations  whose  artisans  and  labourers 
are  living  under  different  material  and  social  oon^ 
ditions,  e.g.^  slave  labour  and  free  labour. 

(8.)  Difficulties  in  effecting  adequate  exchange  of  products 
with  other  nations  where,  as  in  England,  local  foods, 
products,  and  the  raw  materials  for  manufacture  are 
locally  far  below  the  level  of  requirement  of  an  ever- 
increasing  population. 

(9.)  The  want  and  misery  brought  upon  the  handicapped 
and  practically  immobile  breadwinner,  whose  special 
skill,  acquired  by  slow  training  during  many  years,  is 
no  longer  in  demand,  either  from  the  snidden  or  gradual 
transfer  of  an  industry  to  a  foreign  centre,  or  from  the 
sudden  or  gradual  adoption  of  a  new  mode  of 
production  rendering  his  special  skill  obsolete. 

(10.)  31i8ery  and  w^ant  caused  to  particular  divisions  of 
labour  Vjy  the  arbitrary  disturbance  of  the  proper 
relative  proportions  of  the  community  necessary  to 
fulfil  with  satisfaction  the  mutual  exchange  of  service 
and  the  necessary  supply  of  the  whole  i-ound  of 
wants. 

(11.)  Difficulties  and  dangers  arising  from  local  increase  of 
population,  especially  when  foreign,  thinly-populated 
lands  are  forcibly  closed  to  emigrants,  as  in  the 
experience  ctf  the  Chinese. 

(12.)  The  misery  caused  by  war,  strife,  murder,  accident^ 
painful  disease,  and  preventible  forms  of  death. 

(13>)  The  terrible  niot  difficulty  connected  with  either  (1) 
decrease,  (2)  stationariness,  or  (3)  rapid  increase  of 
population. 

(14.)  The  absolute  limits  of  space  requisite  for  the  i*eception 
and  sustenance  of  man. 
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The  lasi  two  fonn  ih€  populaH»n  HffiiiUiy  ;  in  itaelf  the  chief 
cause  of  human  trouhle. 

Is  THE  POVEBTY  OF  THE  MASSES  A  NeOBSSABY  CoNOOMITANT  OF 

Ikcrbased  AcctTMVLATioir  OF  Wealth  m  the  Agorboate  f 

*  All  observers  are  nearly  ai,M  ee<l  thnt  the  accumulation  of 
wealth  an<l  \s  ealth-prcKlucing  power  ha\e  pr<Klif,'itmsly  incre;ist*<l 
within  the  present  century.  Of  thii*  there  can  be  little  doubt, 
^I<xlern  discoveries  as  regards  the  pixn)erties  of  matter,  the 
discovery  and  development  uf  new  lancL^  the  uses  of  steam, 
electricity,  and  labour-saving  inrentioos  in  every  departmait  of 
social  and  industrial  life— have  enormously  increased  man'a 
power  over  the  forces  of  nature.  With  thi^  immense  gain  of 
po^er,  vast  continents  of  viigin  forest  and  barren  swamp 
have  I)ecome  gatvlens  uf  plenty.  RiverB,  mountains,  and  other 
fonnidable  obsUicles  to  commmiication  or  distribution  of  jtiodiK  ts 
have  l>een  bi-idj^ed  oi-  pierced  by  railways,  ro#ids,  and  other 
superior  means  of  distriljutiun  ;  and  the  wide  ocwm,  connecting 
far  distant  lands,  now  ftdiii.s  the  ea.sy  and  t>pen  highway  of 
magniticent  steamei*s,  which  n  ic  in  regularity  and  s{>ee<l  with  the 
railway  train  in  bringing  to  U>a\l  markets  daily  supplies  of  the 
fresh  meat,  iish,  fruit,  and  cereals  of  lands  many  thousand  niilet> 
away.  As  a  natural  consequence,  famines  such  as  are  known 
to  have  been  so  common  and  so  terrible  in  England  in  the 
immediately  preceding  centuries  are  rendered  an  impossibi^ty. 

How  is  it,  then,  that  we  ai*e  again  brought  face  to  face  ^'ith 
the  old  temble  problems :  "  The  Misery  of  the  Masses,"  **  The 
Labourer's  Struggle  for  Exi.stenee,"  "The  Growth  of  Poveity,'* 
"The  Incre^ise  of  Pauperism  ami  Crime?'  If  we  can  Judge  by 
the  }M»pular  literature  of  the  <lay,  tlie  stiite  of  the  masses  in 
Eumjje  seems  t«»  be  verging  into  fis  hopeless  a  condition  as  that 
whicli  existed  prior  t»>  the  ijitroduction  of  our  vaunted  discoveries. 

Indeed,  one  writer,  who  recently  has  been  heartl  above  all 
other  claimants  for  reform,  ocmfidently  affirms  that  "  it  is  true 
wealth  has  been  greatly  increased,  and  that  the  average  of 
comfort^  leisure,  and  refinement  has  been  raised — ^but  these  gaina 
are  not  geneml.  ///  thim  tJu  lowest  class  do  not  shared*  He 
bruadly  insists  that  increase  in  poverty  is  the  constant  con- 
comitant of  increiise  in  aggregate  wealth,  and  that  this  constant 
"  as.sociation  of  |Mjverty  with  pi*ogress  is  the  great  enigma  of  our 
times."  Is  it  tiue,  as  this  writer  confidently  affirms,  that  with 
all  the  advantiiges  which  man  has  gaine<l  in  his  incmised  and 
increasing,'  cnnnnand  i)Vcr  the  forces  of  nature,  our  present 
civilisation  has  by  its  cust^ims  and  provisions  barred  the  eti'ectual 
distribution  of  accumuhited  wealth,  and  the  only  effect  pnxluceil 
is  that  of  making  the  rich  richer  and  the  poor  poorer  ? 
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This  cannot  be  answered  eflectively  without  some  enquiry  into 
that  form  of  wealth  wliich  constitutes  man's  chief  Siitisfactions. 

Are  these  sutHcient  in  the  aggi-egate  to  suffice  for  all,  if  proper 
means  for  eti'ectuig  distribution  were  employed,  supposing  such 
means  were  possible?  Or  is  the  aggregate  supply  of  primary 
wmnte  insudicient  to  provide  for  all  needs,  even  were  the  most 
tlioioii§^  meuis  deviaed  for  its  distribution  t 

Wants  op  Man. 

The  satisfaction  of  the  wants  of  man  is  the  mainspring  of  all 
his  activities.  Wants  are  intenuinable.  Some  affect  his  very 
existence,  while  othei"s  only  concern  his  gi-eater  degree  <»f  comfort 
Mf  happiness.  In  all  enquiries  int^)  matters  deeply  concerning 
the  existence  and  welfare  of  man  it  is  well,  therefore,  to  keep 
these  fundamental  distinctions  clear  ly  in  \'iew  ;  for  not  a  few 
of  our  misconceptioiLs  arise  from  a  failure  on  the  piirt  of  social 
and  political  economists  to  establish  a  satisfactory  classitication 
ol  wants  according  to  their  varying  importance. 

Broadly  speaking,  these  may  be  divided  into  three  great 
groups ; — 

(lA  Wants  Essential  to  Life  Itself. 
(2.)  Wants  Essential  to  Gomfort. 
(3.)  Luxurious  Wants. 

Whatever  eccentricities  may  be  exhibited  by  isolated 
individnals  at  times,  it  is  unmistakable  that  the  intensity 
of  the  struggle  for  wants  among  communities  is  determined  by 

the  nature  of  the  wants  ;  and,  invariably,  so  long  as  the  reason 
cf  man  is  preserved,  the  greater  intensity  of  the  struggle — 
beginning  with  the  most  important — is  in  the  order  before  given^ 
vis.: — 
Wants  essential  to— 

(1.)  Life. 
(2.)  Comfort. 
(3.)  Luxury. 

Man  can,  and,  unfortunately,  the  masses  of  nien  are  often 
obhged  to,  exist  witlmut  the  enit»yiiient  of  luxurious  wants. 
He  may  even  be  depri\  cd  of  all  wauis  beyond  the  Jirsl  group, 
and  still  maintain  a  more  or  less  exlcndeil  life-struggle  with 
misery  of  some  kind  ;  but  it'  the  want.s  of  the  first  g^rvup  l>e  ever 
80  little  curtailed  below  a  certain  minimum,  he  will  speedily 
perish  miserably. 

IVcBorye  to  man  his  life^  and,  if  needs  be»  he  will  eagerly 
eiehange  for  its  preservation  all  his  comforts  and  luxuries* 
Deny  mm  life^  and  all  other  forms  of  the  Economist's  wealth  of 
exckmge  becomes  to  him  as  dross — absolutely  valueless.  It  is 
for  many  reasons  necessary  at  this  stage  to  confine  attention  to 
tboae  primary  wants  essential  to  life  itself;  and  for  greater 
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clearneii^  these  may  be  I'estricted  tx>  that  luiiiiniuui  of  each  great 
-want  necessary  to  maintain  the  life  of  each  person.  The  exact 
mifiimiim  of  these^  whatever  their  form  may  be»  depends  upon 
the  energy  destroyed  by  work,  and  upon  the  physical  condition 
of  the  lal^urer  8  enyironment^  and  may  be  stated  thus : — 
The  minimnm  to  maintain  existence  of — 

Food. 

Shelter. 

Rest. 

Without  a  certain  iiiiniuiiiin  of  these^  man,  like  all  living 
organisms,  must  perish  inevitably. 

Division  of  Labour — ^Advaxtaoes  axd  DBrflcn. 

Division  of  labour  necessary  to  produce  necessary  satisfactions, 
■and  to  distnbute  them  in  large  civilised  communities,  undoubtedly 
ensures  greater  skill,  and  prevents  unnecessary  waste  of  the 
aggregate  time  and  energy  of  the  individuals.  Were  it  not  for 
this  provision,  no  country  could  sustain  the  life  of  large  numbers. 
This  division  of  labour,  however,  rests  upon  the  tacit  under- 
standinii:  that  energies  in  other  directions  tlmn  that  of  actually 
])T'fKlucing  fo<xl  may  constantly  be  exchanged  for  f<xKi  and  other 
primary  satisfactions.  Individual  s(K'ieties,  conununities,  and 
nations  are  alike  in  this  respect ;  for  no  matter  the  skill,  time, 
and  labour  proffered  or  applied  for  or  in  the  production  of  other 
than  primary  satisfactions,  it  is  necessary  that  they  be  constantly 
«xchiuigeable  in  sufficient  amount  to  obtain  at  least  that  minimum 
<vf  primary  needs  from  other  persons  or  communitiei^  who,  under 
this  .system,  are  supposed  to  produce  a  sufficient  surplus  for  the 
satisfaction  of  all  other  members  of  society  not  immediately 
engaged  in  the  production  of  primary  wants.  Were  it  not  for 
this  understood  assurance,  the  present  civilisation — with  special 
centres  r»f  manufactures  for  the  world  at  lai-ge,  its  defined  local 
division  of  labour  and  individual  rights  in  large  ai'eas  of  land — 
would  he  altogether  impossible. 

Among  the  conflicting  opinions  of  Political  Economists, 
Socialists,  and  Con]  munis ts,  there  is  at  any  rate  this  one 
fundamental  point  of  agreement,  viz.,  that  by  a  proper  diviaioa  of 
labour  or  services  the  sum  total  of  human  satisnictioiis  are  greatly 
superior,  and  are  enjoyed  by  vastiy  sreater  numbers  than  would 
be  possible  to  men  were  each  to  work  in  a  state  of  isolation,  and 
•each  one  obliged  to  attempt  to  create  the  whole  round  of  his  own 
requirements.  Let  us  take  it  for  granted,  then,  that  diWsion  of 
services  is  a  necessity  ;  but  while  so  doing,  let  us  bear  in  mind 
tliat  the  greater  satisfaction  of  wants  in  the  aggregate  may  be 
att;iined,  and  yet,  owing  to  an  imperfect  .scheme  of  distribution, 
a  sufficiency,  nay,  even  the  minimum  of  primary  satisfaction 
necessary  to  maintain  life,  may  fail  to  reach  many ;  and  hence  it 
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may  appear  that  muoh  of  the  idleness,  pauperism,  crime,  misery, 
and  death  experienced  in  crowded  centras  k  due  to  the  defects 

of  distributiun. 

Let  us  therefoiv  examine  this  root  difficulty,  free  from  the 
clouds  of  in-elev/int  or  less  urgent  considerations.  Division  <»f 
labour  without  facilities  for  exchange  may  render  a  unit  inou- 
helpless  in  such  a  scheme  than  he  would  Ix'  in  a  savage  statt-. 
Much  ingenuity  and  abiUty  has  been  exercised  by  many  writers 
in  showing  to  us,  aa  Bastiat  does,  the  glorious  provisions  of  on& 
of  theso-eaDed  social  harmonies  fZiderty  alms  Con^HHon)ii\ 
preventing  monopoly,  and  in  effecting  the  distribntion  of  wealth. 
And  it  may  be  at  once  conceded  that  human  society  does  reap' 
all  the  advantages  claimed  on  behalf  of  competition. 

The  question,  however,  is  not — Does  competition  effect  much 
good  ?  That  may  be  readily  conceded.  But  confining  attention 
to  the  minimum  of  primary  wants  alone — Do  the  conibine<l 
effects  of  division  of  services,  competition,  and  modes  of  exchan^je 
now  existin<<  ]>ro\'ide  foi*  the  presentation  of  due  proportions 
between  t/w  different  classes  of  services,  so  as  to  ensure  the  production 
of  primary  needs  in  sufficiency  for  the  wants  of  all ;  and  are  the 
means  of  exchange  sufficiently  perfect  to  secure  with  more  or- 
lees  certainty  a  due  modieum  of  primaiy  needs  to  alL  In  a  word^ 
is  the  **  all  for  each  "  as  effectively  complete  as  the  "  each  for  all 

If  this  latter  provision  be  defective— and  this  unfortunately 
seems  too  true — can  the  defects  be  removed  I  And  if  this  l)e 
impossible,  can  the  evils  be  minimised  to  any  extent)  All 
possessors  of  serWces  nmst  be  enabled  to  vsecure  primary  wants, 
or  they  perish.  References  to  the  wide  distribution  of  wealth  in 
exchange  or  couiniercial  va/i/e,  or  to  standard  prices  or  wa^es — 
low  or  high — are  utterly  misleading.  Without  the  power  t<i 
acquire,  or  the  actual  possession  of  a  due  provision  of  that  portion 
of  exchange  wealth — not  necessarily  possessing  a  high  exchange 
value— the  whole  aggregate  of  the  remaining  part  ol  the  woriasu 
weaiih  in  exchange  would  be  worthless ;  for  it  would  fail  to 
preserve  the  life  of  the  man  destitute  of  primary  satisfactions. 
This  is  the  root  difficulty ;  and  it  is  forcibly  exemplified  in  the 
first  notable  exchange  recorded  in  sacred  history  between  the 
tjrpical  representative  of  the  hunter  of  wild  animals  and  the- 
more  skilled  and  peaceful  agriculturists 

.  .  .  And  Esau  was  a  cunning  hunter,  a  man  of  the  field  ;  and 
Jacob  was  a  plain  man  dwelling  in  tents.  .  .  .  And  Jacob  aold 
pottage :  and  Esau  came  from  the  field  and  be  was  faint :  And  Esau 
tsid  to  Jacob,  Feed  me.  I  pray  thfc,  with  that  same  red  pottage,  for  I 
am  faint.  .  .  .  And  Jivcob  said,  Sell  mo  this  day  thy  birthright. 
And  Esau  said.  Behold  I  am  at  the  point  to  die,  and  what  profit  shall 
this  birthright  do  to  me  ?  And  Jacob  said.  Swear  to  me  this  day ; 
and  he  swaie  unto  him  :  and  he  aold  his  birthright  unto  Jacob.  Then 
Jacob  gave  Esau  bread  and  pottage  of  lentiles  ;  and  he  did  eat  and 
drink,  and  rose  up  and  went  his  way ;  thus  Eaau  despised  his  birth- 
right.-- ((?^fM»m  xxv,  27-34.) 
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It  i»  fortonate  for  Env  that  he  had  the  power  of  eflbcting  an 
exchange,  and  that,  notwithstanding  the  exorbitancy  ol  the 

seller's  terms,  he  had  no  hesitiincy  in  exchanging  (or  despising, 
as  it  is  stated)  the  less  needful  satisfactions  for  the  more  pressing 
or  primary  ;  for  in  the  trial  of  Job's  intef(rity  and  fortitude  it  is 
athmied,  with  truth,  that  skin  for  skin,  all  that  a  man  liath  will 
he  give  for  his  life. 

Unf(M*tunately  for  the  working-class  lirea<iwinner,  his  only 
birthright  is  physical  power  and  manual  skill,  and  although 
these  areall  he  can  <jffet  for  his  Ufa  needs,  he  cannot  always  as  a 
competitor  eiSMt  the  necessary  exchange ;  and  too  often  he^  and 
those  depending  upon  hhn,  travel  tiie  swift  road  to  b^g^ary  and 
death. 

Thus  tiiere  are  still  defects,  whether  reme<liable  or  otherwise, 

in  the  present  civilisation^  so  long  as  these  fundamental  neces- 
sities of  a  power  to  exchange  with  primary  satisfactions  are 
imperfect,  «'.,{,'•.,  certain  divisions  of  human  kind  are  not  directly 
<'ngaged  in  producing  primary  nee<ls  /or  themselves.  Tliey  are 
mostly  engaged  merely  in  ivndering  more  or  less  skilletl  sendees, 
in  return  for  tokens  (money  or  other  medium)  understood  to 
have  at  least  the  power  of  effecting  corresponding  definite  supplies 
of  pnniary  wants.   But  this  division  has  another  diffioolty. 

The  actual  owner  of  the  power  (rich  capitalist)  to  effoct  the 
production  of  things  which  may  be  exchanged  for  a  corresponding 
quanti^  of  primary  needs,  may  in  all  likelihood  be  able  to  effect 
such  exchanges;  but  the  poor  capitalist,  the  possessor  of  the 
power  of  mere  services,  such  as  the  na\^"y,  the  house  servant,  the 
blacksmith,  may  often  Ije  unable  to  exchange  his  services  towards 
the  pnxUiction  of  these  vei-y  things ;  and  under  such  conditions, 
as  the  needful  exchange  cannot  be  effected,  the  unemploye<l 
wage-earner  in  tlie  division  of  human  labour  must  l)e  supported 
by  drawing  upon  a  more  or  less  limited  surplus  previously 
•earned ;  fsUing  that^  he  must  either  borrow,  take  the  risk  A 
violent  means  to  secure  primary  wants,  be  fod  by  private  or 
public  charity,  or  die  of  starvation. 

This,  then,  is  tiie  problem  of  problems  of  the  present  day. 
References  to  current  high  rates  of  wages,  the  low  prices  of 
provisions,  or  the  increasing  aggregate  value  of  wealth  in 
exchange,  do  not  always  disclose  this  skeleton  in  the  social 
cupboard.  When  the  sliip  of  society  is  barred  into  many  raoi*e 
or  less  water-tight  compartments,  the  ship  itself  may  not  founder, 
although  one  or  two  minor  chamlx-i-s  l>e  damaged  and  water- 
logged, and  their  contents  destroyed.  If  the  larger  and  more 
important  chambers)  howew,  be  destroyed,  the  whole  ship  may 
founder,  and  those  who  may  eflfeot  escape  may  be  small  indeed. 
This  aUegorical  pictare  must  not  be  pressed  too  hard.  Itmaybe 
sufficient,  howeveTi  to  draw  attention  to  a  dangerous  side  of  the 
•division  of  labour  composition  of  modem  society. 
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But,  sayg  the  the  tlieorist  :  True,  his  services  were  shut  out  by 
uver-competition  in  that  particular  place  or  in  that  particular 
<»ccup,'ition ;  but  if  he  only  knew  at  that  moment  that  by 
transferrmg  his  servioes  to  other  employments,  or  to  the  same 
oocapfttkm  in  another  place,  the  balaaoe  of  service  for  sendee 
would  be  adjusted,  and  the  life  of  falmaelf  and  his  dependants 
wcrald  be  saved.  Ah,  if  he  only  knew !  Bnt  the  possession  d 
knowledge  u  in  itself  practically  a  form  of  wealth,  and  that  he 
did  not  possess  anymore  than  he  did  the  necessary  capital  to 
acquire  the  necessary  skill  in  the  new  occupjition  callinj]^  for 
services,  or  in  the  necessary  capital  to  transfer  himself  and  his 
household  to  a  great  distance  where  iiis  own  special  skill  was 
then  in  demand.  We  may  thei-efore  sunnnai*ise  the  dithculties 
lying  at  the  r(X)t  of  all  social  pn)blems  as  follows :  — 

(1.)  All  breadwinners  and  their  families,  to  maintain 
existence,  must  poswss  primary  satisfaotions,  whether 
they  can  effect  exchange  of  services  or  not 
(2.)  Many  braadwinnen,  whether  due  to  lack  of  knowledge 
or  inability  to  change  their  occupations  or  locality, 
cannot  obtain  emfm^nnent,  and  therefore  cannot 
effect  exchange. 
(3)  Such  of  the  latter  as  by  former  misfortunes  hjive  been 
fleprived  of  every  form  of  wealth  in  exchange,  must 
beg  or  steal  from  public  or  private  resources,  or  die 
of  star\'ation. 

Thus  it  is  shown  that  one  of  the  great  economic  harmonies  in 
competition^  while  it  effects  much  good  in  distributing  wealth  and 
bniddng  down  monopotiee  and  privileges,  and  In  enlarging  the 
domain  ol  oonmranity  in  the  enjoyment  of  the  gratuitous 
products  of  nature  and  invention,  also^  as  one  of  the  mills  of 
God,  directs  its  lofoe  terribly  on  the  mere  monopolists  of  bone 
and  muscle ;  competition  grinding  them  smaller  and  smaller  as 
its  force  is  augmented  by  increasing  numbers. 

FOBTHBR  DiFFIGULTUS  Ck>llNBCrSD  WlTH  THB  DlVinOlT  OF 

LaBOUS — ^AUOGATIOH. 

One  of  the  most  formidable  diihculties  connecte<l  with  the 
division  of  labour  is  allocation  ;  for  it  is  evident  that  if,  in  the 
toehnical  training  of  the  young,  due  regard  be  not  paid  to  the 
chances  cf  finding  employnMut  in  the  service  to  which  tbe  fntore 
breadwinner  aspires,  disaster  or  a  disappointed  life  may  be  the 
resoltb  mds,  being  a  relative  matter,  applies  to  a  small 
commonitj  as  well  as  to  a  large  one.  Few  take  into  consideration 
that  there  is  a  natural  law  in  operation  which  as  surely 
tietermines  the  numbers  requirerl  for  e-ach  great  class  of  employ- 
ment as  do  the  natural  laws  which  locally  determine  the  times 
and  relative  heights  of  the  tide.   No  social  advancement  by 
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meaiiH  of  tlie  higher  e<lueati»)n  of  the  j^eopU*  can  ever  alter  tlie 
relative  nunibers  of  the  various  branches  of  human  service  ;  ami 
should  it  l)e  thought  possible  that  the  educatiou  of  the  inassie.s 
exerts  any  influence  in  the  natui-e  of  its  training  in  disturbing 
the  necessary  pix>portious  of  each  great  group  of  services  upon 
wliidi  our  liTes  and  our  eiTillsatioii  depends,  it  would  certainly 
prove  that  the  general  spread  of  higher  eduoation  was  a  eurse  and 
not  a  blessing. 

Services  would  never  become  a  marketable  commodity  of  value 
in  exchange  if  it  were  not  for  wants.  Kinds  of  services, 
therefore,  must  be  exactly  proportionate  to  kinds  of  wants.  The 
wants  wliich  demand  the  expenditure  of  the  greater  amount  of 
labour  must  necessarily  absorb  the  greater  amount  of  persons 
requiring  employment,  without  regard  to  their  capacities,  attain- 
ments, or  pei-sonal  desires  ;  and,  so  far  as  the  mass  of  human 
beings  are  concerned,  there  is  no  choice. 

The  great  wants — ^food,  clothing,  and  shelter — are  by  far  the 
greatest  faetors  in  the  detennination  of  the  aggregate  numbers 
that  must  be  employed  if  the  wants  are  to  be  satisfied.  The 
same  three  great  wants  also  detennine  the  necessary  amount  and 
proportions  of  capital,  machinery,  and  land  to  be  employed, 
together  with  the  necessary  proportion  of  labourers  lor  each 
kind  of  occupation  which,  directly  or  indirectly,  is  somehow 
utilised  in  the  production  of  the  said  three  great  wants. 

It  is  true  the  strict  average  pi-oportions  of  the  various  classes 
of  labour  machinery  may  not  Ije  found  to  be  quite  the  same  in 
each  country ;  but  this  does  not  atlect  the  aggregate  of  all 
countries.  It  is  not  absolutely  necessary  that  the  manufactui^es 
and  agricultural  industries  of  any  one  country  should  preserve 
the  world's  strict  average  proportions  to  each  other,  so  far  as 
that  one  country  is  concemed,  so  long  as  it  is  free  to  make 
necessary  exchanges  with  other  countries  for  disposing  or  m^lHug 
good  their  respective  loc;il  surpluses  and  deficiencies.  Never- 
thelesSy  countries  confineil  to  the  production  of  satisfactions  for 
their  own  wants,  or,  what  is  the  same,  the  world  as  a  whole,  most 
preserve  the  strict  avenage  projx)rtion  and  quantity  of  lal^our  and 
macliiiiery  in  the  pnxluction  of  satisfactioiLS  foj-  those  thi^ee  <^i*eat 
wants  whicli  are  the  mainsprings  of  all  human  activities  and 
effi»rts.  It  is  necessary,  therefore,  to  make  a  very  witle  net  to 
obtain  approxmiate  information  with  respect  to  the  amount  and 
due  proportions  of  all  kinds  of  services  employed  in  the  production 
of  the  whole  round  of  wants  of  each  country.  It  is  unfortunate 
that  figures  relating  to  the  occupations  of  all  countrus  are  not 
accessible ;  but  reference  to  the  ascertained  occupations  of 
Australasiii,  United  States  of  America,  British  India,  and  seven 
principal  States  of  Europe,  embracing  433  millions  of  peoples, 
and  representing  all  climes  ami  all  forms  of  industry,  afford  a 
basis  wide  enough  to  secure  fairly  accurate  information. 
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The  figures  ooatMnad  in  the  loUowing  table  of  cknified 
ooeupatiaa  of  these  eenntriee  affoid  vatuable  infoniiatioii  with 
vegerd  to  the  definite  proportions  of  the  division  at  labour 
ongBged  in  the  prodnctiGn  ol  supply  of  human  wants : — 


Phoih»rtioxal  Classification   of  thk  Occupations  of  all 

P£B80N8  EngAUKD  IN  THE  SuPPLY  OF  HuMAN  WaNT8  : — 
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From  this  table  we  kam  that  all  people  are  divided  into  two 
important  groups,  viz.,  breadwinners,  repwweiiting  about  44-2  per 
cent,  of  all  persons,  and  non-breadwinnen  or  dependants,  oom- 

posed  mainly  of  wives  and  children,  representing  55-8  per  cent. 

o{  the  total  populations.  Thus  it  appears  that  the  wants  r»f  all 
must  be  provided  by  the  sen  ice  of  less  than  half  the  totiil  number 
of  those  who  consume  wants.  The  proportions  of  the  bread- 
winners necessary  to  effect  this  service  are  as  follows.  That  is 
to  say,  for  every  100  persons  engaged  in  services  of  exchange 
value  there  must  be  on  the  aggregate  the  fc^Iowing  proportions 
nearly : — 

PSBCINTAOK  PBOPOBTION. 

Agricultural  and  Pastoral  services    •')2'5 

Industriad  services   30*1 

Domssliic  BSt  vices...       ...  ...      ...  ••• 

Commercial  services    5*2 

Professional  and  other  undefined  services    5*4 

^POtSl  ...  ..a  .*•  ...  100^ 

It  will  be  seen  that  the  simple  services  of  the  agricultarist  and 
herdsman  are  by  &r  the  most  important  (52-5  per  cent.),  and 
that  the  next  in  importance  are  the  industrial  services,  embracing 
all  artisans  and  labourers,  representing  30*1  per  cent.  The 
higher  skilled  workmen  of  this  group  only  represent  about  1 1  per 
cent,  of  all  services.  As  the  balance  of  services — commercial  and 
professional — only  amount  to  10  6  per  cent.,  it  follows  that  of  all 
services  ref^uired  only  21  -G  per  cent,  demand  skill  of  a  higher  order  ; 
and  that  78*4  per  cent,  represent  agricultural  and  other  lalxjurers 
and  domestic  servants,  in  respect  of  which  skill  of  a  high  order  is 
not  absolutely  requisite. 

It  is  burgely  dne  to  the  flooding  of  particular  kinds  of  employ- 
ment beyond  the  strict  proportions  which  local  wants  demand  that 
inconvenience  or  distress  is  felt  in  young  as  well  as  old  countries. 
The  numbers  which  can  find  entry  into  the  higher  industrial,  the 
comDiercial,  and  professiomil  divisions  cannot^  without  unhealthy 
competition,  l^e  increased  beyond  the  relative  proportions  which 
these  divisions  must  bear  to  the  producing  industries  of 
the  particular  country  ;  and  these  dominatiniy  industries  in 
Australasia  are  agricultural,  pastoral,  and  mining.  Employment 
in  other  divisions  can  only  follow  substiintial  increases  in  the  three 
industries  named  ;  for  manufaciuiing  industries  cannot  alter  their 
present  proportions  independently,  as  in  iBngiAw*!,  until  such  time 
as  they  are  able  to  manufscture  for  the  markets  of  other  countries 
than  die  local  one.  This  applies  much  more  strongly  to  the 
smaller  division  represented  by  unskilled  labour  (not  agricultural)^ 
and  by  the  commercial  and  professicHial  claaees.    These  certainly 
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may  only  increase  according  t^*  their  rigid  proportion  ;  and  this 
most  be  detemiined  by  a  previous  increaae  in  the  fundamental 
producing  indoatriea  of  the  particular  place. 

Tbe  principal  producing  industries  of  the  place  may  increase 
irreipactive  of  other  Irx  al  divisions  {i.e.^  aijncultuml,  pwiKtoral,  and 
minini;),  as  their  pr<Klutts  may  tin<l  the  iiecesHHi-y  ronsuiiier  in 
foreitni  markets.  Wlmt^^ver  intluenee,  therefoi*-,  may  Iwir  tlie 
prt>gre84i  <»f  the  dominatini;  pnKluiing  industries  of  the  place 
must  also  bar  occupations  in  ail  other  divisions  of  seri'lces. 

It  is  clear  from  what  has  been  stated  tliat  applicant**  for  a 
given  kind  of  employment  may  t>fLen  fail,  not  because  there  in  no 
room  for  more  labour,  but  because  the  direction  in  which  the 
applicants  hsve  been  trained,  or  in  wbieh  they  desire  to  be 
employed,  is  out  ol  harmony  with  the  natural  or  local  proportions 
of  that  pnrdcnlar  sendee  necessary  in  the  prodootion  of  general 
satisfiicQoiia. 

Fimn  this  cause  arises  much  diflkulty  and  distress.  It  laigely 
adds  to  the  proportion  of  dependants^  and  consequently  the  direct 
or  indirect  strain  support  of  friends,  i^latives,  private  and 
public  charities)  upon  the  actual  bremlwinners  becomes  oppressive. 
I  do  not  here  touch  upon  artificial  aids  to  local  production  in  its 
effects  upon  the  alteration  or  disturbance  of  the  i-elative  propor- 
tions of  the  division  of  sei  vices  upon  which  sut-li  aid  must  have 
an  immecliate  eftect,  further  than  U^  remark  that  if  the  aid  by 
tariff  duties  or  other  means  enables  the  local  division  at  once  to 
cover  the  s^und  formerly  supplied  by  foreign  industry,  it  can 
only  do  so  either  by  increfising  the  machinery  or  the  relative 
pn»porti(in  of  numl)ers  employed  locally  in  the  division  of  service 
affected.  The  iulvanUige  or  disadvantage  of  adopting  such  a 
policy  is  hereafter  discussed.  It  is  sufficient  for  the  present 
purpose  to  show  the  possible  efihot  it  nay  exert  upon  local 
employ tneni  alona 

Satispaotioii  of  Waim  and  Tbiort  op  Obstaolrs 

CONSIDBRBin 

Human  satisfactions  are  enjoyed  to  the  fullest  extent  with  the 
smallest  expenditure  of  time  and  human  energy  in  regions  where 
the  natural  s(»urces  of  human  s<'itisfactions  are  vast  and  rich,  and 
under  c<>nditions  where  the  fewest  obstacles  intervene  lietwcen 
actual  pnxlucers  and  victual  consumei*s.  Extra  time  and  labour, 
often  necessarily  spent  in  mere  distribution,  are  in  themselves 
obstacles,  and  directly  tend  to  lessen  the  quota  of  satisfactions 
which  might  be  enjoyed  by  each  individual.  All  conditions, 
therefore,  which  necessitate  the  larger  expenditure  of  time  and 
Isbour  (such  as  extreme  distance  between  the  several  kinds 
cf  prodiicerB  and  manvlaetiireni),  as  well  as  conditions  which 
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necessitate'  extra  pnivbioii  agaiiiiit  U»s8  or  waste  of  satisfactions 
produced  or  beiiig  produced  (such  M  daugera  from  loss  by  storms, 
immdatioiis,  fire,  waste  by  war,  civil  strife,  robbery,  depredatioiui 
Iqr  wild  aninudfi,  kUe  and  naeleaa  dependanti^  plagneaof  parMttea, 
diseate,  etc;),  curtail  of  neceasity  the  amount  ol  neceMiy 
latiafiMtion  which  otherwise  mi^t  be  ei^oyed  by  each  uaeliil 
baman  unit.    ObetadM,  therefore,  grealdy  reduce  the  amount  of 
human  satisfactions  so  far  as  each   individual  is  concerned^ 
although  in  the  agf^i^retfate  this  is  not  so  easily  comprehended. 
Lowness  of  nominal  prices  is  not  a  citri-ect  index  of  conditions 
most  favourable  for  the  attainment  of  the  grwitest  amount  <»f 
gfttisfac lions  with  the  smallest  expenditui*e  of  time  and  hunum 
energy :  for  it  often  happens  that  low  prices  may  be  caused  by 
excessive  expenditure  of  human  energy  foteed  upon  a  struggling 
producer,  or  by  poverty  due  to  forced  idleuess  on  the  part  of  a 
laige  body  of  comiumers.   While  it  may  often  bappen^-aa  in 
you^g  colonies — that  a  high  price  is  no  index  of  a  lower  supply 
cf  satisfactions,  b«t  rather  of  the  smaller  amount  of  obsta^ea 
intervening  between  consumer  and  producer,  and  gratuitouB 
sources  of  nature^  the  smaller  amount  of  enforced  idleness  on 
the  part  of  consumer  giving  him  a  greater  purchasing  power  : 
and  the  greater  mlvantage  of   the   producer,  due  to  similar 
causes,  enabling  him  U)  obtain  all  the  most  necessary  round  of 
satisfactions  with  a  smaller  expenditure  of  time  and  labour.    ISI en- 
cheapness  of  satisfactions,  therefore,  is  not  a  reliable  index  of 
indi\idual  wdlarei.   Parohasing  power,  as  indicated  by  expendi- 
ture of  time  and  labour,  is  the  only  true  indsK  as  between 
countries  diflbrently  circumstanced,  and  this  purchasing  power  of 
the  consumer — ^unUke  the  unreliable  nominal  cost  or  fm^^r—is 
always  in  harmony  with  the  amount  of  obstacles  intervening 
between  the  actual  producers  of  satisfactions  and  the  actual 
consumers. 

This  method  of  determining  the  condition  of  ditierent  com 
munities  will  1)e  better  understood  if  we  carefully  investigjite  the 
effect  of  obstacles  more  closely.    As  the  factoi'S  are  variable  and 
numerous,  the  only  way  to  arii\e  at  true  conclusions  is  to 
approach  the  question  by  the  mathematical  method  :  thus  : — 

Let  K  =  Natural  agents  and  products;  or  the  gratuitous 

forces  of  nature. 
P  =  Productive  power  of  human  agencies,  including  skill 

and  energy,  and  skilled  appliances. 
Os  Obstades  intervening  between  NP,  or  producer  and 

consumers. 

Os  Producers,  dependants,  distributors,  etc.,  repre- 
seating  the  living  population ;  or  consumers. 

Then  NP— O    ^  ^    .  .  ^.  , 

— ^  «a  Kepresents  the  amount  of  the  average  satistactioua 

^  provided  for  each  individual. 
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— p — sBBApKSButs  the  nominal  co«t  d  watirfactions  for 

each  individual  on  the  average — or  it  may 
fairly  represent  the  amount  of  exertion  OIT 
energy  expeniled  by  human  energy. 

Having  stated  the  general  effect  of  obstacles  between  direct 
pro<lucer  and  consumer  as  minimising  the  actual  supply  of  neces- 
sary satisfactions  to  each  consumer  where  the  values  of  N  and  P 
an»l  C  are  constant,  it  follows  inevitably  that  the  amount  of  satis- 
fections  to  each  iinlividual  is  in  direct  corrpspon<l«'nce  to  tlie 
amount  of  O ;  increasing  with  its  tlecrease,  antl  decreasing  with 
its  increase. 

Tlitt  efibet  spoil  pna,  however,  is  exactly  the  reverse  of  this, 
as  a  d^Mie  afiumni  of  satisfacHons  increase  in  price  in  oorrespon- 
denoe  with   the  increase  in  obstacles  (OX  and  decieose 

correspondingly  with  its  decrease. 

This  law  is  not  invalidated  because  in  particular  cases  (1)  price 
is  conqMnitively  low  when  O  is  absolutely  great,  and  conversely 
(2),  price  is  comparatively  low  when  O  is  absolutely  small  ;  for 
in  every  such  case  there  must  be  corresponding  dissimilarity  in 
the  oilier  elements  to  explain  this  eHect,  i.e.  : — 

The  ellect  (1)  could  only  happen  in  cases  whei*e  either  N  or  P 
is  abnormally  or  relatively  great,  or  C  is  comparatively  small ; 
and  similarly  the  effect  (2)  could  only  happen  in  cases  where 
either  N  or  P  is  abnomiaUy  or  relatively  small  or  C  is  com- 
paratively great. 

The  fiulure  to  grasp  these  fundamental  oonsideratioiis  is  the 
chief  cause  of  the  blunders  in  all  reasonings  connected  with 
questions  related  to  the  poMqr  of  different  nations  in  respect  d 
artificial  restrictions,  hindrances^  or  facilities  in  the  interchange 
of  foreign  prorlucts. 

To  make  this  matter  more  clear,  it  may  Ije  fwlvantageous  in 
<lemonstration  to  set  forth  a  numl^er  of  examples  for  the  sake  of 
illustrating  the  impoi-tant  truths  involveil  in  the  effects  produced 
where  one  or  all  the  factors  are  different  in  value : — 

(1.)  Where  soil,  climate^  or  natural  utilities  are  partimUarly 
advantaffoous,  the  value  of  N  Is  at  its  best  or  maxi- 
unimssN* 

(2.)  Where  skili  and  energy  exists  and  are  employed  to  the 
best  advantage,  the  laigest  results  are  attained  lor 

P  =  P- 

(3.)  Where  the  smallest  numl^er  of  obstacles  occur  between 

NP  anrl  C,  the  largest  amount  ol  satisfactions  fall  to 

the  share  of  C  =  C* 
(4.)  The  most  perfect  conditions  favourable  for  effecting  the 

highest  amount  of  satisfactions  to  each  individual 

consumer  coincide  with  N"  P*  -  O" 
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Or, 

If  we  separate  P"  into  labourers  (L)  and  instruments  (I),  the 
fruit  of  former  eftbrt??,  saved  from  previous  consumption,  an»i 
devote<l  by  inventive  skill  and  energy  to  more  or  less  jierinanent 
aids  to  L,  we  have  a  moi'e  perfect  statement  of  (4)  thus : — 

(A)    8"  =   ^ — =:The  ideally  best  conditions  for 

the  attainment  of  the  hiirheat 

Or  gtrotest quota  «w— -  ax^^u^v 

ofMtiffoetioim  gatniactunu  of  hnioan  wants 

with  the  least  expenditure  of 
human  enec^gy. 

Understanding  by  m  and  n  the  indices  of  the  maximum  and 
mtuimufn  of  the  varioas  conditions,  then  it  would  logically  follow 
that  the  converse  or  worst  possible  conditions  for  attaining  the 
necessary  satisfactions  of  human  wants,  involving  also  the 
greatest  expenditure  of  human  ener^gy,  would  be  when  the 
equation  becomes 

(B)       y-  (L-  T'')-0-_ 

c- 

This  being  so,  it  also  follows  that  this  stage  will  be  coincident 
with  conditi<ms  which  fiivonr  the  maximum  of  cost  for  each 
satisisction,  thus : — 

N"  (L-  I")  -H  O"  ,p 

c- 

Similarly,  the  conditi<>ns  favourable  to  the  attainment  of 
miniiiuim  ui  lowest  cost  or  price  (P*)  would  coincide  with  stage 
A,  thus : — 

y-  (L-  I")  +  o-  ^. 

c- 

Reasoning  from  these  premises,  it  is  clear  that  the  results  S  and 
P,  or  their  values,  can  never  be  satisfactorily  known,  unless  we 
can  gauge  the  values  of  their  reiqpective  co-efficients.  That  is, 
we  must  know  not  merely  what  is  the  tendency  of  any  one 
factor,  but  we  miLst  also  know  the  tendency  of  all  factfirs  affect- 
ing the  pr(>blem.  Nay,  more,  if  Political  Economy  is  ever  to  Ij** 
dignitied  by  the  name  <>f  "The  Science  of  Political  Economy,"  it 
must  not  merely  take  cognisance  of  the  tendency  of  every  one  of 
these  factors,  but,  like  the  skilled  physicist,  its  d^ciples  must  not 
talk  of  the  teachings"  "or  condusicms*'  drawn  from  them  until 
they  are  prepared  to  place  approximate  values  against  tiie 
tendency  of  each  factor,  and  then  to  strike  a  balance  showing 
the  ultimate  effects  of  the  ever-varying  combinations  in  ever- 
varying  localities. 

The  difficulty  of  the  problem  is  no  excuse  foi-  ignoring  the 
necessity  for  the  adoption  of  this  course.    Hitherto,  to  a  great 
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extent^  the  subject  has  been  governed  by  the  more  or  less 
plausible  generalisations  of  mere  literary  men;  and  their 
deserted  fune  and  undoubted  iibility  and  skill  as  such  have  «nven 
th«'ni  a  prestige  in  political  inattei*st<)  which  they  Hi*e  not  entitle<l 
fi*uni  a  ]>r-actical  or  sclent ihe  point  of  view.  Tliat  they  ha\e 
done  gtxxl  sei'vico  in  arousing  and  sustaining  attention  on  such 
important  niattei"s  is  readily  admitted  ;  but  further  progress  is 
impossible  so  long  tis  the  inexact  methods  of  the  mere  literary 
athlete  are  employed.  In  future  the  progress  of  Politiokl 
Economy  as  a  sdence  depends  upon  demoostmtions  baaed  upon 
quantatatiTe  analysis,  and  not  as  heretofore  upon  authoritative 
dogmas  based  upon  the  qualitative  analysis  of  any  one  factor  of 
the  problem  arbitrarily  chosen  from  a  compound  or  complex 
equation. 

It  is  obvious  that  we  may  concur  with  most  of  the  writers  on 
Political  Economy  as  to  the  general  tendency  of  any  one 
influence  ;  but  while  this  is  so,  it  may  not  be  a  safe  proceeding 
to  trust  the  ettect  of  this  one  tendency — even  julmitting  it.s 
importiince — as  detennining  tlie  ultimate  conclusion  ;  for  other 
tendencies,  minus  oi-  plus,  must  be  reckoned  with  before  any 
reliable  conclusion  can  be  arrived  at.  Fathom  and  literary  merit 
are  powerful  adjuncts,  no  doubt»  but  in  the  solution  of  political 
problems  they  are  worse  than  useless  where  complete  and  exact 
methods  are  eschewed. 


The  Best  Modi:  fok  EFFEcriXf:  thk  Hkjhkst  Quota  of 
Satisfactions  with  a  Minimi  m  of  Troi  ule  Depends 
Upon  the  Local  Value  and  Extent  of  Natural 
Sources  of  Supply. 

The  principal  material  satisfactions  essential  to  the  happiness 
and  cultured  content  of  human  life  primarily  depend  upon 
natural  sources  of  supply,  and  that  country  whose  natural  sources 
afford  the  greatest  potential  of  elements  which  may  be  made  to 
contribute  to  the  matenal  satisfactions  of  culturetl  men,  is  also 
the  country  whei-ein  the  greatest  number  of  j>eople  may  lK»st 
fulfil  all  those  mutual  services  to  each  other  which  cover  the 
whole  round  of  wants  of  an  ideally  happy  community.  The 
essential  natural  conditions  for  the  sustenance  of  a  highly- 
cultured  community,  and  permitting  a  natural,  healthy  expansion, 
are: — 

(1.)  Large  area  cov  ering  all  zones  of  climate  favourable  for 
the  production  of  all  reasonable  wants,  and  possessing 
richly  all  the  elements  essential  to  production,  such 
as  water,  fertile  soil,  the  varied  mineral  and  vegetable 
prcxlucts,  and  such  flocks  and  herds  as  most  contribute 
to  the  welfare  of  man. 
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(2.)  Division  of  labour — each  division  carefully  app^n'tioned 
in  relation  to  the  probable  amount  of  different  satis- 
factions reqtiired ;  and  each  labourer  in  every  division 
oArafully  tnmed  in  that  bnmeh  ol  woric  to  which  he 
has  been  apportioned. 

(3t  The  creation  Mkd  maintenance  of  instrumente  iHb^ 

sopfdement  man's  efforta  in  modifying  and  dutribnting 
the  products  derived  from  natural  aenrces,  and  so 
enabling  each  unit  to  enjoy  the  niAximum  of  desirable 
satisfiiction  with  that  minimum  of  exertion  which  is 
moKt  conducive  to  the  health  and  happiness  of  the 
individual. 

Now,  if  it  were  possible  to  find  such  a  combination  of  favour- 
able conditions,  wlierein  all  the  wants  of  man  could  be  completely 
met,  it  follows  that  interchaiiLje  with  otlier  countries,  so  far  as 
material  needs  are  concerned,  would  not  only  be  unnecessary  but 
disadvantageous. 

It  is  true,  on  moral  grounds,  a  nation  enjoying  the  maximum, 
of  flatisfnotions  with  a  minim  um  of  exertion  or  mazunum  of  ease 
mig^t  ttther  reduce  the  amount  of  satisfactions  or  increase  its 
exertions  for  pntpoaes  of  benevolence  as  directed  towards  a 
coontipr  less  fsTonrahly  situated;  but  there  would  be  no  such 
necessity  on  commendal  gronnds  as  laid  down  by  the  earlier 
economists,  except  upon  the  plea  that  we  should  buy  in  the 
cheapest  market.  But  this  last  plea,  the  favourite  maxim  of  Fi*ee 
Tra<le  theoristfi,  ignores  many  consequences  of  the  most  vital 
impoi-tance. 

First,  the  ideal  state  contemplate<l  luul  already  discovered  and 
achieved  that  final  state  of  content  or  end  to  which  a  |>eople  can 
aspire  to — ^that  is,  a  maximum  of  desirable  satis&MStions  combined 
with  a  mifiSmiim  of  reasonable  exertion.  This  being  so,  why 
should  they  attempt  to  procure  this  end  by  another  method  untried 
by  them,  seeing  that  they  could  not  improve  their  condition  in 
this  way,  but  might  make  it  worse.  But  as  this  plea  must  be 
discussed,  let  us  see  under  such  circumstances  what  it  mi^t 
lead  to. 

Buy  in  the  Chkapest  Market. 

In  our  ideally  perfect  state,  let  us  for  convenient  refSerence  call 
it  ''Euphrasia,''  one  of  the  fundamental  conditions  relating 
its  well-being  is,  that  all  for  each  is  considered  of  as  great  if  not 
greater  importance  as  each  lor  alL 

The  favourable  natural  conditions  were  experienced  to  l)e  such 
that  the  round  of  wants  of  all  might  be  s/itisfactorily  supplied 
without  demanding  from  any  one  i^roup  of  its  divisions  of  labour 
more  than  forty-four  hours  of  public  labour  per  week.  But  it  was 
also  carefully  determined  that  altlmugh  a  certain  aggregate  of 
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lAboiir  whon  properly  dlreeted  wobUI  aAwt  tiiis  dedrtble  end,  a 
corresponding  or  even  a  much  greater  amount  of  labour  could  not 
pfoduce  the  sama  remit  if  the  preyioiuly  canfnUy  arranged  and 
periodieal  r^ulation  of  the  apportionment  of  labourers  were 
subsequently  disturbed  in  an  arbitnurj  way.  Every  arbitrary 
disturbance  of  the  proportion  of  labourers  trained  and  originally 
appf>rtione<l  to  a  special  w«»rk  or  fimctioti  has  the  prt'ect  of 
lowennx  the  purchasing  pt>wer  of  the  section  whicli  was  ui  hitrarily 
increiise<l,  l>ecause  it  intnKluceil  either  curtiiihiient  nf  eniploy- 
raent,  wrongful  competition,  over-pn^luction,  or  diminished 
purch;u>ing  powei'  within  that  particular  section  of  the  division. 
<^  labour ;  and  in  the  section  from  which  they  were  arbitrarily 
withdrawn,  it  either  leisened  the  amoont  of  aggregate  satislMHaons 
retioired  for  all,  or,  if  it  have  not  that  e^sct^  it  inoreaees  tiie 
honrs  of  labour  of  those  within  the  division  beyond  the  maximum 
atandard,  without  additional  i-eoompense  for  increased  exertion. 

however,  the  additional  hours  are  rewarded  by  extra  satia* 
factions,  it  must  be  at  the  expense  of  the  general  consumers, 
thus  lessening  their  average  of  aijfjregate  satisfactions. 

The  wnmgful  over-pnwluction  is  a  direct  loss  to  tlie  wliole 
<.t»niniunity  so  healthfully  rci,'ulated  by  community  of  interests. 

<  )h,  but  your  i<ieal  Ku])hrasian  forgets,  sjiys  the  Ei'onomist, 
that  the  surplus  of  A  division  might  by  interchange  with  another 
nation  be  made  to  restore  the  balance  thus  arbitrarily  destroyed 
by  A  recompensing  through  products  needed  in  division  B  where 
a  deficiency  was  caused.  This  is  true,  but  at  best  this  course  only 
helps  to  restore  the  loss  occasioned  by  the  arbitniry  disturbsince 
of  the  apportionment  of  the  local  Euphrasian  division  of  sF'r\  ioee. 
Nay,  mora^  the  loss  <K*casioned  could  not  be  fully  restored  by  an 
equal  e^xchan^e  of  labour  and  skill,  for  the  exchange  with  the 
distant  foreign  country  inxolved  a  fresh  expen<liture  of  labour  in 
transfer  and  agencie-s  of  exchange — thus  incre{isin<;  the  value  of 
O  or  oljstacles — Wtwecn  prtnlucer  ami  c<msunH'r,  and  so  inevitably 
lessening  the  (juota  of  the  essential  material  siitisfjvctions  to  be 
divided  among  consumers.  It  must  be  borne  in  mind  that 
Eophrasla  is  asmtmed  to  possess  the  maximum  of  &vo«rab]e 
natural  resources-  plus  best  art  appliances — and,  consequently, 
the  restoratioii  of  the  destroyed  equilibrium  in  Bui^inisia  could 
•only  be  effected  by  a  skilled  people,  who  of  neces.sity  were  forced 
to  adapt  themselves  to  circumstances  by  either  being  satisfied 
with  a  lower  requirement  of  wants  than  that  enjoyed  by  the 
Euphrasians,  or  by  a  similar  standanl  of  material  satisfactions 
gained  at  a  much  gi'eater  cxj>enditurc  of  lal>our. 

For  the  sake  of  illustration,  let  us  further  examine  this  theory 
of  obstacles.  It  will  reatlily  be  granted  that  where  two  producing 
centres  are  situated  at  vastly  clirt'erent  distances  tnnn  consuming 
centres,  that  supply  from  the  nearer  producing  centre  can  be 
eiiBeted  fay  a  mn^  smaller  expenditure  of  labour  than  by  the  more 
distant  centre  of  productioiL 
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Thus,  if  A  be  8000  miles  distant,  and  B  40  miles,  it  follows 
that  the  extra  labour  and  time  consumed  in  carrying  the  extra 
7960  miles  is  a  serious  disadvantage.  Men  do  not  consume 
distaiTce.  In  itself  it  does  not  add  a  Jot  to  the  ultimate  material 
wants  of  man  otherwise  produced.  Distribution  is  certainly  a 
necessity,  but  the  smaller  the  need  for  distribution  the  larger  the 
produoe  to  be  diTided,  for  it  is  obviouB  that  the  more  nuMihliiee 
and  human  beings  that  are  abitracted  from  direct  prodiictioi&  of 
eeiential  eatuia^ioiis,  the  amaUer  is  the  quantity  falling  to  the 
share  of  each  consumer  of  want«.  Thus,  if  100  producers  and  50 
distributors  provide  the  ideal  quota  of  wants  of  an  Euphrasiaji  at 
the  maximum  of  eight  hours  per  day — say  10  wants  per  day — 
then  the  100  producers  must  each  have  produced  l'^  wants,  for 
consumers  include  producers  and  non-producers,  or  producers  and 
di8tnbtttoi*s,  and  these  number  150,  and 

100    X    15  _ 
150 

for  e^ich  consumer,  or,  on  the  basis  of  exertion  which  lies  at  the 
root  of  price  or  cost,  we  might  put  it  that  for  the  aggregate  hours 

of  labour  in  producing  and  distributing  each  consumer  was  put  in 

the  possession  of  10  wants.  Now,  if  we  increase  obstacles,  Me 
cannot  supply  the  same  uuuiber  of  wants  without  individually 
increasing  the  hours  of  labour.  Thus,  if  the  additional  distance 
invohes  the  labour  of  r»0  additional  distributors,  and  if  pnKlucer 
and  consumer  alike  share  the  additional  labour  thrown  upon 
them,  we  have 

200  X  H 

Thus,  to  maintain  the  same  share  of  wants  as  formerly,  the 
necessary  incre€ise  of  50  non-producers  or  distributoi's  involved 
fully  an  extra  two  hours  labour  per  day,  or  25  per  cent,  extra 
exertion  on  the  part  of  all  breadwinners.  In  like  manner  it  may 
be  shown,  if  the  amount  of  exertions  per  indiyidual  remain  undis- 
turbed, tiien  the  amount  of  wants  formerly  supplied  to  each 
consumer  must  be  lessened,  thus : — 

150  X  10 

 —  =s7"6  wants  per  consumer 

Thus  we  have  with  the  increased  obstacles  a  diminution  in  the 
satisfaction  of  wants  equivalent  to  a  reduction  of  25  per  cent. 

In  these  simple  illustrations  the  direct  effects  of 
obstacles  between  producer  and  consumer  are  set  forth  in  plain 
tnrms,  so  far  as  interchange  with  a  distant  country  affects  the 
conditions  <>f  a  country  circumstanced  like  our  ideal  Euphrasia. 
To  apply  the  argument  involving  obstacles  to  other  countries  not  so 
favourably  conditioned  as  Euphra.sia  might  favour  the  adoption 
of  interchange  between  two  or  more  distant  countries,  as  ejecting 
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iuiprovemeiLt  in  the  oondition  of  oonsumera  in  each  oountry ;  but 
th»  imiNrov«nient  ooold  only  reBch  the  highest  possible  quota  for 
such  a  place  where  the  ezehanges  are  ooniined  to  the  necessary 
prodncts,  which  are  either  naturally  easily  produoed  Y>eyoiKl  lociil 
needs,  or  in  respect  of  products  which  are  naturally  deficient 
within  its  own  bonier.  In  such  case,  the  exchange  of  the  former 
by  exports  wuuM  have  to  be  met  with  a  similar  value  of  imports 
of  the  latter.  But  even  here  tlie  disiidvantafjeous  effects  of 
ol^stacles  are  not  a  whit  lessened.  The  disiadvant^igeous  effects 
of  obstacles  have  to  be  endured  s<»  lung  iia  they  do  not  outweigh 
the  advantages  of  the  desire<.l  exchanges. 

Nay,  there  is  one  foim  of  want-— Food — ^whieh  no  obstaole  ean 
outireigh  so  long  as  the  eneigies  of  the  Ubourer  in  other  directions- 
remain  unexhausted.  The  unfortunate  country  so  dicomstanced 
must  of  necessity  effect  exchanges  with  food  conntries,  or  perish 
as  a  community.  Still  more  terrible  is  it  for  the  masses  ol  this- 
country  if  it  should  happen  that  it  lacks  the  natural  or  raw 
products  upon  whose  manufacture  the  exchanges  for  the  food  of 
other  countries  depends. 

Tn  such  a  Ciuse  the  friction  <•£  «)l).si.ul«-s  (distJince)  between  (I) 
producer  of  i*aw  products  ("J),  manufacturer,  and  (3),  consumer, 
attains  its  maximmn,  notwithsumding  that  science  and  skill  may 
have  done,  and  are  still  doing,  wonders  by  steam  and  other 
contrivances  on  sea  and  land  to  minimise  its  lowering  influence- 
on  the  amount  of  satisfiactions  proportionate  to  hibour  exerted. 

The  Economist  may  here*  exclaim :  How  does  the  Euphrasian 
argument  from  ol^sUicles  reconcile  itself  with  such  a  case  as  the 
United  Kingdom.  He  will  no  doubt  proceed  to  show  that  no- 
nation  on  earth  has  carrie<l  the  method  of  interchange  with  other 
countries  to  so  high  a  pitch  as  the  Unite<l  Kingdom.  Her  vessels 
are  found  laden  with  the  products  of  exchange  in  every  important 
harlx>ur  of  every  country. 

Her  jiggregjite  wealth  is  the  envy  of  nations,  amounting  to  a 
sum  something  appix>acliiiig  1,300,000,000  as  a  yearly  income. 
Her  external  interchange  trade  amounts  to  643  millions  yearly, 
362  millions  being  imports  and  281  millians  being  exports.  Her 
annual  value  of  roal  estate  alone  reaches  £196,000^000.  Surely, 
he  would  continue  confidently,  this  is  the  most  complete  vindica- 
tion that  could  be  given  practically  that  the  nation  which  has  the 
greatest  amount  of  foreign  interchange  trade  and,  presumably, 
tlie  ji^reatest  amount  of  obstacles,  is  also  the  nation  which,  by  her 
<,n-eat  wealth,  ati'onls  the  greatest  amount  of  satisfactions  to  divide 
amoiiL;  her  coiLsumers. 

The  answer  to  this  supposed  objection  cerUvinly  involves  many 
comple.x  questions,  hut  it  may  at  once  l^e  athrmed  that  it  does  not 
in  the  slightest  desree  diminish  the  value  of  the  argument  from 
dbitadfls  as  applied  to  Euphrasia.  In  making  this  affirmation,  it 
is  not  denied  that  the  wealth  of  the  United  Kingdom  in  fAe 
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agt^egate  is  unbounded,  and  no  one  can  reject  upon  her  grand 
achievements  in  science,  weiilth,  and  progress  without  sulmiration 
and  pride.  The  skill  and  energy  of  her  people  are  niarvpjlous, 
and  our  admiration  is  not  lessened,  but  increased,  by  the  thought 
that  her  vast  resources  and  enormous  interchange  of  trade  have 
bM  built  up  by  her  prodigions  energy  and  inonstry  in  s^ite  of 
4)bsittdes  of  every  kind.  Her  skill,  daring,  and  enterpriae  have 
given  her  the  oommaod  of  nDpoirtaiit  lands  under  every  clime. 
This  skill  and  enterprise,  however,  could  not  within  her  own 
borders  increase^  beyond  a  certain  limits  the  necessary  supplies  to 
meet  her  rapidly  growing  needs,  as  regards  food  and  clothing  for 
her  people  and  raw  products  to  supplement  her  needs  for  supplying 
manufactures  in  exchange  for  prime  necessiiries,  failing  which 
she  could  not  support  the  lives  of  her  people.  Tt  is  necessity, 
therefore,  which  inevitably  forced  her  to  direct  her  industries  in 
such  a  manner  that  her  lack  in  food  and  other  raw  pi-oducts  at 
home  should  be  purchased  by  a  surplus  creation  of  manufactures. 
Eood,  being  one  of  the  prime  essentials  to  the  life  of  each  pereoOy 
must  be  secured  in  sufficient  quantity,  or  the  Eves  of  her  workers 
cannot  be  sustained.  A  nation  possessed  of  all  other  forms  ol 
the  world's  wealth  <rf  exchange  could  not  preserve  the  lives  of  her 
people  if  this  one  form  of  wealth — Fo<k1  —  l>e  lacking  or  insufficient. 
With  such  a  nation — so  unfavourably  conditioned — her  existence 
depends  upon  her  powe?"  to  command  supplies  of  the  food  of  other 
counti'ics  in  rxchange  for  such  proflucts  ;is  food-producing 
countries  may  tluiik  it  desirable  to  take  from  her. 

The  food-pro<lucing  countries  may  carry  on  this  exchange  as  a 
matter  of  choice  or  preference ;  but  with  the  food-i*eiiuiring 
country  the  exchange  must  be  effseted — on  the  beet  terms 
possible— but  if  necessity  presses  hard,  //  must  efieitd  upm  atiy 
terms  fmtd  upon  ken. 

Fortunately  for  sudl  a  country,  all  lands  capjible  of  prrnlucing 
large  food  supplies  are  not  in  the  condition  of  our  ideal  Euphrasia, 
and  hence  there  is  little  danger  of  a  stoppage  of  food  exchanges 
for  manufactures  s<i  long  as  the  food-pnKlucing  country  is  tempte<l 
by  cheapness  to  buy  those  of  the  ff>od-lacking  country  in  prefer- 
ence to  making  them  for  herself,  oi*  of  buying  them  fi'om  a  rival 
manufacturing  country  on  s/iM  more  advantageous  tenus. 

Free  Tbadk. 

A  food-lacking  country  must  therefore  favour  free  interchange 
of  trader  for  it  is  necessary  to  her  existence.   A  country  with  i 
ample  natural  sources  unutilised  or  partly  utilised  would  only  ' 
suffer  a  temporary  intmivemence  by  the  cessation  of  imports  of 

foreign  manufactures,  and  it  is  possible  that  this  ineonvenienoe^ 
which  forced  her  t^)  supply  her  own  wants  fnmi  sources  and 
agencies  within  her  own  borders,  might  result  in  increasing  the 
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amount  of  stitisf act  ions  for  each  consumer  with  an  expenditure 
of  a  smaller  amount  of  exertion  on  the  part  of  each  prodaoer  and 
distributor. 


AoOBKCiATK  WfiiiLTU  ANO  IXDIVIOUAL  WkALIH. 

But  let  us  ii^ln  return  to  the  outward  indices  of  the  prosperity 
of  the  United  Kingdom.  Admitting  that  she  has  great  wealth 
in  ^e  aggregate^  it  does  not  necessarily  follow  that  the  share  of 
satisfactions  felling  to  the  bulk  of  her  people  compares  favourably 
with  countries  whoee  aggr^te  wealth  is  comparatively  small. 
In  point  of  fact,  any  aggregate  respecting  the  wealth  of  a  country 
b  a  pure  abstraction.  It  is  as  such  enjoyed  by  no  one.  It  is  the 
share  falling  on  the  average  to  each  incUvidual  which  is  the  true 
indication  of  real  wealth,  or  of  the  satisfactions  ei^oyed  by  the 
onit. 

This  is  .siijiiiHc.uitly  denioiistrat(Ml  by  contrasting  two  widely 
differing  couiitries  in  respect  of  that  aU>tract  iileu  called  uiitional 
wealth : — 

Tssmania.   United  Kingdom. 

JLrsa  ...      •••      •••      •••      ...  10(778*000  *••  77y800i000 

Ditto  per  head  of  population       ...  11413  ...  2  05 

lfirirresp*te  earnings  of  wasfos  class  6,619,840  ...  800<0&4,0(X> 
Working  cJaas  braftdwiouera,  esti- 

mated    61.396  ...  U^MgOOO 

Wages  ditto  per  head  per  year    ...  JSdO  ...  Jt&X 

Average  hours  employed  per  week  44  ...  55 

WagM  per  head  per  week   3 Is.  6d.  ...  198.  3d. 

AfviMra  vara  per  htad  per  hour  9**^.  ...  4**^. 
Average  coit  of  one  quarter  of 

wht  ut    82ft.  6d.  ...  82b.  6d. 

Equivalent  of  ditto  in  true  pur* 

cliafting  poww,  Tis.,  iltMirjr' /oMtir  41**  hours  ...  92**  hotm 

Thus  it  will  be  seen  that,  notwitlistanding  the  iiiijKjsiug  eftect 
of  the  vast  aggregate  wetilth  of  laljour  in  England,  repi'esenting 
over  eight  hundml  million  p<junds  sterling,  the  purchase  of  one 
quarter  of  wheat — the  staff  of  life — demands  of  her  workmen. 
Vie  eiqienditiire  of  92**  ham*  tiine  in  labour,  whereas  in  Taa- 
maiiia  the  aaoie  amount  of  aatufaotions  can  be  gained  by  the 
eoqMnditureof  41*'  hours  of  labour ;  that  i%  the  Et^^ish  woikman 
would  have  to  work,  if  work  could  be  pkoed  at  hia  disposal  (in 
itntf  a  greater  diffioull^X  P®^  "^^^  hours  to  attain  the 
same  purchasing  power  possessed  by  the  Tasmanian  workman, 
whose  a^grtgate  wealth  only  represents  0*69  per  oent.  of  the 
corresponding  aggregate  in  England. 

This  clearly  pmves  how  niislemling  are  the  effects  produced 
by  allowing  the  mind  to  dwell  upon  mei'e  abstractions  baaed 
upon  aggr«^ates 
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The   Effbct  of  Strikes  or  a  Rise  in  Wages  in  Fooi>- 
Producino  and  Food-Lacking  Countries. 

IJut  th<*  difference  in  the  purchasing  power  of  the  English 
Ijre.ulwiniier    is  not  tlic  njily  <iisiwlvant«ge.    Her  purchiising 
power  is  als()  not  niei*ely  limited  by  tlie  extent  of  the  market 
for   lier    manut'actui'es,   hut  upon  her  success  in  undei-selling 
foreign  risals  who  are  also  by  necessity  compelled  to  exchange 
manufactures  for  the  prime  necessaries  of  raw  products  of  food 
4Uid  dotlmig;  and  henoe  her  sucoess  depends  ei^er  upon  her 
4iap6riority  in  skill  and  local  appUanoes,  or  in  cheapness  or 
•extending  the  hours  of  labour.    It  is  a  necessity  that  a  numufao- 
turing  country  must  produce  cheaply,  and  necessity  will  force 
her  to  attain  this  end  by  extending  the  hours  of  the  labourer 
'without  extra  recompense,  should  other  means  fail  her  as  a 
•competitor  for  the  bi"ea<l  iind  mw  prtxlucts  of  food-pnnlucing 
•countnes.    Strikes  and  combinations  among  workmen  are  only 
of  value  to  them  within  very  narrow  limirs.     For  let  us  suppose 
that  England's  supremacy  as  a  manutactui  ing  country  depends 
upon  her  present  power  to  undersell  rival  countries  to  the  extent 
*of  15  per  cent.,  it  would  then  follow  that  any  nominal  success 
attained  by  the  combined  strikes  of  her  worionen,  thereby 
improving  their  hours  of  labour  or  rates  of  wages  to  the  extent 
^  say,  16  to  20  per  cent,  would  be  altogether  disastrous,  for  it 
would  destroy  the  competitive  power  of  England  as  a  manufacturer 
ior  other  countries  Uian  her  own.    But  if  England  was  thus  shut 
within  herself  there  would  probably  l^e  no  employment  whatever, 
and  no  me*ins  of  subsistence  for  perhaps  20  millions  of  her  present 
}M)pulation  of  38  millions.    This  would  Ije  a  terrible  result  arising 
out  of  the  success  of  combined  strikes  among  her  manufacturing 
workmen. 

That  an  increase  uf  the  cost  of  her  pnxlucts  to  the  extent  of 
what  has  been  indicated  is  not  a  very  improbable  matter 
springing  from  strikes  has  been  foreshadowed  by  the  recent 
combination  among  English  dodc  labourers,  who  succeeded  in 
having  their  rate  of  wages  raised  2d.  per  hour.  As  the  average 
•rate  of  workmen  in  England  is  only  4*'°d.  per  hour,  a  general 
increase  of  1  Jd.  per  hour  would  raise  the  ctist  of  wages  So-"^  per 
cent,  :  and  as  the  price  of  lalxnir  is  the  chief  item  of  cost  in  all 
manufactures,  it  is  not  improbable  that  the  ultimate  cost  of  her 
manufactures  would  be  raised  20  per  cent.,  thus  cutting  her  off 
from  her  previous  advant-itge,  which  enal)le<l  her  successfully  to 
outrival  all  other  countries  in  supplying  the  external  markets  of 
the  world  with  manufactures. 

In  countries  where  food  and  raw  products  are  or  can  be  produeed 
far  in  excess  ol  local  requirements,  the  eflfoct  of  prohibitive  tariffii 
in  raising  local  prices  would  not  have  a  similar  eflbct.  If  the 
cost  of  living  would  be  nominally  raised  thereby,  it  would  be 
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ezaetl  J  or  nearly  oonnterbabneed  by  a  mminai  increase  in  taming 
hcally.  Thus,  for  example,  if  the  consumer  had  to  pay  20  per 
cent,  entva  for  aU  articles  of  oonsomptioii,  it  ia  pn^Ue  that 
even  this  wonld  not  be  diaadvantageous ;  for  it  is  almost  certain 
that  the  true  purdiaHing  powers  of  labiour — relative  to  staff  of 
life — would  be  very  little  altered,  an  the  price  of  U^our  would 
also  t4?nd  to  approach  an  increase  of  20  per  cent. 

But  there  is  one  effect  which  this  wouhl  have  upon  a  food- 
pifxlucing  ctjuntry,  which  would  show  a  decided  contrast  with  a 
similar  rise  of  wages  in  a  man ufa-ctu ring  country  «uch  jis  England, 
viz.,  it  would  draw  to  the  fonner  the  manufacturing  labourers 
of  manufacturing  or  densely-peopled  centres ;  for  instead  ol 
cnttiiig  off  sources  of  employment,  as  in  England,  it  would  of 
neceanty  require  her  to  import  labiunn  to  produce  those  wants 
looaUy,  or  a  great  portion  of  them,  which  formerly  had  been 
siqiplied  to  her  by  the  manufactures  of  exUmtd  labour.  That  is, 
braully,  its  main  effect  would  be  to  increase  the  local  labour 
market  or  widen  the  field  for  the  employment  of  local  labour. 
At  first  this  would  also  have  the  effect  of  diminishing  the 
aggregate  extent  of  external  commerce  ;  but  it  nee<l  hanlly  be 
discussed,  all  things  l>eing  fairly  e<jual  as  regards  natural  sources, 
that  the  supply  of  exclianges  by  home  pi*oducts,  instead  of  by 
foreign,  is  all  in  favour  of  diminution  uf  obstacles,  and  therefore, 
upon  tbewhole,  advantiMeous.  .  .  .  This  proUem  has  already 
been  worked  out  in  the  XT nited  States  of  America,  and  whatever 
the  ultimate  eflbcts  may  be  when  local  population  approaches 
too  dose  to  her  lindts  of  natural  powers  for  producing  food  and 
necessary  raw  mmtertals  for  her  own  people,  it  is  undoubted  that 
60  mtiUom  would  not  be  profitably  employed  and  well  supported 
if  it  were  not  for  her  policy  of  favouring  the  creation  of  her  own 
wants  as  far  as  possible  V)y  the  energies  of  local  labourers:. 

It  must  be  granted,  however,  that  the  policy  which  is  advan- 
tage«>us  to  a  rich  f<x)d  and  raw-pi*oducing  country,  such  as 
America,  would  be  annihilation  to  a  country  such  as  England, 
where  the  population  by  far  exceeds  her  natural  sources  of  supply 
aa  regards  food  and  other  essential  raw  products. 

A  country  so  circumstanced  must  maintain  a  Free  Trade  pr^licy 
or  perish.  With  countries  thinly  populated,  possessing  illimitfible 
souroes  of  natural  wealth,  including  S4nl,  climate^  and  all 
eonditions  favourable  for  the  production  of  food  and  raw  products 
in  excess  of  local  wants,  it  must  inevitAbly  follow  that  tthe 
tendencies  and  irifluenees  arising  from  the  desire  to  extend  the 
l*^al  field  of  employment  must  be  in  the  direction  of  Protection^  or 
restrictions  upon  foreign  tnuU'.  It  is  the  con^liticms  of  the  various 
countries  which  determine  means  to  ends.  In  one  country  the 
means  is  Protection,  in  the  other  Free  Trade ;  but  the  end  in  Ixith 
cases  is  the  same,  viz.,  the  best  available  mode  oj  supplying  the 
gnaiai  amonnt  tif  satisfactions  to  each  indtoidnal  (including  local 
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employment  to  the  ristng  genermHom)  with  the  Umst  ta^eniiimre  ef 

individual  effort. 

If  Mr.  Heury  M.  Hoyt,  wlio  !ms  m  ably  defended  the  American 
policy  of  Protection,  had  premised  tliat  he  was  referring  solely  to 
comitries  rich  in  all  natural  sources — far  suipiissi ug  the  demands  of 
all  possible  local  re<juirements — we  might  agree  with  his  ifleal  as 
regards  the  jxilicy  U>  l>e  pursued,  viz: — "The  nearer  we  come 
to  organising  and  conductiug  our  competing  ifidustries^  as  if  we 
were  the  only  nation  on  the  planet^  the  more  we  shall  make,  and 
the  more  we  shall  diTide  among  the  malms.  Let  ns,  at  least, 
enter  upon  all  the  indtistrieB  authorised  by  the  oatnie  of  our 
things.  Thus  we  shall  reaeh  the  greatest  annual  pnxluct  of  the 
industry  of  the  society." 

When,  however^  any  country's  population  fails  or  is  unable  to 
cultivate  2  81  acres  per  head  within  her  own  borders,  the  policy 
suggested  by  Mr.  Hoyt  must  of  necessity  be  abandonetl  in 
favour  f)f  Free  Trade.  This  necessity — involving  the  population 
dithculty — is,  however,  an  evil,  and  not  ij^n  advantage  to  tJUe 
masses. 

Katural.  Limits  to  thk  NrMHKK.s  Engaged  ik  various 

Occupations. 

Most  writers  on  stxiial  proUems  tacitly  a.s8ume  that  no  other 
oonsideratioDS  than  those  of  Supply  and  Demand,  or  Oompetition 
and  Remuneration,  need  be  taken  into  account  when  queetieas 
relating  to  the  numbers  that  mny  be  employed  in  the  various 
branch«4  of  Imman  indu-stry  are  concerned.  Indeed,  so  able  an 
exponent  of  the  principles  of  Political  Economy  as  Mr.  Henry 
8iilgwick  a.ssume.s  with  conti<lence  that  the  adjustment  of  the 
apportionment  of  the  employed  in  the  various  divisions  of  in<  lustry 
is  sufficiently  determined  by  "  rates  of  remunemtioii."  He  statei> 
(p.  182,  Prindpies  of  F^Heml  £(»Homy\^*'  Wt  assume  that 
labour  and  capital  are  mobik^  or  capable  ot  bang  attracted  hy  » 
higher  rate  oc  remmieratton  bot^  from  distriet  to  distriot  and 
from  industiy  to  industry,  so  that  not  meniy  ate  the  wages  paid 
for  the  same  quality  in  any  one  industry  appttXDmately  the  same, 
but^also,  when  the  remuneration  of  labourers  or  capitalists  in  any 
indu.«itry  is  known  to  he  higher  than  that  of  lal)ourer  or  capitalist 
in  some  other  industry  entailing  no  more  sacrifice  or  outlay  and 
re<|uiring  no  scarcei-  qualiiications,  the  <HtlV'rence  tends  to  l>e 
gradually  re<luced  by  the  attracti«»ns  which  this  higher  remunera- 
tion exeixjiseii  on  actual  or  prospective  labourers  or  employers." 

There  is  not  the  faintest  recognition  here  of  natural  limits  to 
or  absolute  necessity  lor  employment  in  a  given  direction,  irre- 
speotive  ol  the  aggregate  intensity  of  eoefgim  eupended  or  marlcet 
rates  and  prices.  Neither  does  he  recognise  the  univenal  trath 
in  matters  animate  and  inanimate  that  mobility  or  movement  in 
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»  new  directloii  requires  a  freeh  expenditure  of  faroe  oommen- 
surace  with  the  nature  of  the  subject^  the  time  oconpied  in 

tninsition,  and  the  friction  to  he  ovierooine,  due  to  inertia  or 
foreign  resisting  media.  A  physicist  would  never  dream  of 
ili^^cussing  the  mobility  of  material  substances  in  such  a  loose  way. 
He  would  first  consider  the  mass  or  weight  of  the  substanoe,  the 
distance  and  direction  of  movement,  the  rate  of  movement  and 
time,  and  the  friction  due  to  inertia  or  existing  (Uversity  of 
uKA'ement,  .ukI  from  these  he  wouhi  compute  tlie  fresh  demand 
upon  eneriry  oi-  force  to  execute  the  de.sire(i  movement. 

lUvause  tli»'  Political  Economist  (1«mv>  not  think,  or  does  not 
cinKKse  to  think,  that  the  tran.sfer  of  a  labourer  or  capitalist  to  a 
new  place  or  to  a  new  kiufl  of  (x-cupitioii  involves  a  process 
analogous  to  the  movement  of  inanimate  bodies,  it  is  not  the  lass 
true.  Take  the  case  of  a  shoemaker  reduced  to  a  state  of  idle- 
ness, or  partial  idleness,  by  competition  among  ezoeesive  numbers, 
or  some  other  cause  locally  or  generally.  We  will  suppose  that 
this  woilcman  has  a  family  of  five  persons,  inoludiog  mmael^  to 
pn>vide  for,  in  addition  to  his  quota  of  expenditure  required  lor 
State  purposes,  such  as  Qeneral  Government,  Law,  and  Protection, 
including  Gaols,  Military  and  Naval  Defenoes,  Polios^  Education, 
Public  Hospitals,  Asylums,  Support  uf  Paupers,  tkc.  It  is  obvious, 
therefore,  that  when  fairly  employed  in  this  branch  of  labour — 
mnM^g  boots  and  shoes — he  is  not  merely  rendering  reciprocal 
lervices  t<^  his  countrymen,  but  he  helps  them  to  provide  for  such 
expenditure  as  the  reijuirements  of  the  pfirticular  State  demands. 
The  greater  the  effort  or  energy  expended  by  him  during  the  year, 
the  irreater  is  the  value  of  j)roduce  by  him  added  to  the  common- 
wealth in  all  these  res{>ects,  in  addition  to  the  important  part  uf 
support  of  the  four  (lej>endants  specially  i*elated  U)  him. 

Under  ordinary  circumstances  (excluding  foreign  inte inference, 
and  making  due  allowance  for  special  skill)  all  Ijranches  of  services 
within  a  certain  country  are  paid  at  rates  of  wages  which  are, 
broadly  speaking,  correlative  to  effort  or  time  expended,  and, 
consequently,  so  long  as  the  rates  olwiiges  are  locally  proportionate 
to  de&iite  efforts  and  skill,  it  matters  not  whether  the  average 
late  per  hour  be  nominally  hi^  or  low,  ao  kmg  aa  expenditure  is 
also  determined  locally  by  such  correlative  conditions.  Thus  take 
the  following  illustrations  : — Suppose  the  pnce  of  bread  is  deter- 
mined by  a  daily  effort  of  10  hours,  and  that  all  other  services 
are  modified  and  constantly  exchanged  in  prioes  which,  whether 
high  or  low,  are  also  proportioned  to  the  nominal  price  of,  saj, 
^quarter  of  wheat.  Under  these  circumstances,  it  would  not 
matter  to  the  shoemaker  whether  tlie  nominal  or  money  cast  of 
his  wages  was  high  or  low,  for  it  woul<l  have  the  same  purchasing 
Jmver  oyav  the  things  which  he  recjuired  to  s;itisfy  the  wants  of 
himself  and  family,  besides  the  proportion  reiiuir^i  from  him  for 
the  service  of  the  8tate    Thus  if  the  sUuidard — the  quarter  of 
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wheat — bore  always  the  same  relation  to  his  remuneration  of  10 
honis'  labour,  and  to  the  various  items  of  his  expenditure^  it 
mattered  not  a  whit  to  him  whether  the  nominal  mmiey  cost  of 

whejit  was  high  or  low.  In  Australia  the  average  relation 
l)etween  a  breadwinner's  eftbi't  expended  and  a  cjuart^r  of  wheat 
usually  represents  44^  hours'  labour,  e(iiial  to  5^  days'  labour 
(8  hours)  nefirly.  If,  therefore,  the  ({uarter  of  wheat  and  other 
things  (including  expen<liture)  always  l>ore  a  cori'esponding 
relation  to  each  other,  as  44|  hours'  common  labour  bears  as  the 
equivalent  to  one  quarter  wheats  it  follows  of  neoessity  tiiat 
nominal  prices^  whether  high  or  low,  would  not  increase  or 
decrease  his  receipts  or  expenditure,  nor  his  average  gains  or 
losses.  Thus,  HO  f^,  the  various  divisions  of  labour  within  any 
one  State  would  never  be  affected,  in  reciprocal  interchanges  with 
each  other,  by  alteration  in  the  nominal  cost  of  serv  ices,  so  long 
AS  the  altemtion  in  cost  was  a  general  one  within  the  State^  and 
governe<i  by  local  natural  conditions. 

But  a  dirterent  i-esult  would  follow,  so  far  us  the  shoemaker  is 
concerned,  if  manufaotures  of  lxK>ts  and  shoes  were  largely 
introduced  from  a  country  where  nominal  money  prices  were 
generally  much  lower,  or  where  the  average  breadwinners  of  the 
population — reduced  to  a  perilous  oonmtion — ^were  forced  to 
increase  their  expenditure  of  daily  effort  relative  to  the  standard 
of  cost  of  one  quarter  of  wheat  to  89  hours,  or  7-A  days'  labour 
of  12  hours  a  day.  The  local  shoemaker  would  not  have  the 
advantage  of  distance  and  cost  of  transit,  as  in  the  case  of  the 
local  quarryman  or  coal-miner ;  for  shoes  and  bof»ts  can  be 
transferrer!  long  distances  at  a  relatively  small  cost,  and  hence, 
if  not  protecterl  in  some  other  way,  the  local  shr>eniaker  would  \ye 
unable  to  compete  with  the  foreign  low-paid  worker.  Xot  only 
would  he  have  t<>  increase  his  etiorts  to  the  same  extent  as  the 
foreign  competitor,  but  he  would  (were  it  not  impossible)  have  to 
€xce^  his  eflbrts  before  he  could  drive  fbrngn  competitor 
from  the  field,  and  failing  this,  he  would  be  reduced,  perhaps,  to 
half-time  employment  at  the  foreign  rate  of  wages,  and,  probably, 
soon  he  and  his  Ismily,  overwhelmed  with  poverty,  would  become 
local  victims  to  competition ;  and,  instead  of  being  a  help  to  the 
States  would  become  dependants  upon  the  rest  of  the  bread- 
winners, thus  increasing  their  State  l)unlens. 

It  is  usual  with  theorists  to  tfilk  lightly  of  the  mobility  of 
labour  under  such  cireunistances,  and  to  show  that  the  local 
shoemaker,  tindini:^  liimself  unable  to  comjwte  in  his  capieity  as 
shoemaker,  would  at  once  transfer  his  services  to  some  other 
branch  of  labour,  where,  it  is  supposed  by  theorists,  that  there  is 
always  some  providential  provisiMi.  But  aU  such  writers  do  not 
seem  to  he  aware  that^  in  a  country  where  manufiicturing 
industries  do  not  dominate^  there  is  a  tendency  to  narrow  the 
scope  of  operations,  and  to  close  more  and  more  the  doors  of 
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entrance  to  the  remaining  branches  of  active  industries  in 
proportion  to  the  number  of  local  industries  actuallj  driven  out 
of  existence  by  the  influx  f)f  foreign  manufactures.    This  is 

undoubted,  so  far  as  local  market  is  concerned.  No  one  can 
.itlimi,  with  rejisou,  that  an  industry  driven  out  docs  not 
correspondingly  delimit  the  demand  upon  the  local  market. 
Logically,  therefore,  the  only  direction  in  which  our  shoemaker 
could  maintain  his  existence  jis  a  brea<lwinner  would  be — (1)  to 
wnvert  himself  into  a  labourer  in  raw  pi  (Klucts,  for  which  there 
is  still  a  protitiible  demand  in  foreign  markets  ;  (2)  transport 
himself  and  his  family  to  a  country  where  his  particular  services 
are  in  demand;  or  (3)  starve  or  become  dependant  paupers, 
supported  by  the  local  State^  already  too  heavily  burdened  by 
poor  rates,  etc. 

In  theoretical  disciission  this  case  would  be  disposed  of  by 
wordy  wrangling  or  special  pleadings  indictment  of  the  capacity 
or  lack  (tf  reasoning  jpower  of  opponents,  references  to  iJleged 
harmonies  of  competition  and  to  dogmas  and  general  condosionB 
of  various  political  economists  of  accepted  authority.  The  usual 
ruts  of  controversy  may  afford  ample  oppoHunities  for  theorists 
to  display  literary  skill,  aided  by  the  usual  handy  assortment  of 
stock  illustrations.  But,  instead  of  a  literary  sham-fight,  let  the 
the<,)rist  enter  into  the  real  dithculties  by  discussin*:^  the  matter, 
pmctically,  with  the  distressed  shoemaker.  For  this  purpose  we 
¥dll  take  a  common  incident  in  these  colonies. 

A  deputation  from  the  shoemakers,  driven  out  of  employment 
by  competition  with  cheap  foreign  manufactures. 

(Sh(xjmaker)  spokesman  for  deputation. 

(Theorist)  representing  the  (ioveniiin'nt. 

Shoemaker :  On  behalf  of  myself  and  my  distressed  fellow- 
workmen  and  their  families  I  have  been  asked  to  represent  to  the 
Government  the  terrible  distress  into  which  we  have  fallen  by  the 
influx  of  manufactures  of  boots  and  shoes  from  Europe,  at  such 
kw  prices  that  we  have  not  only  been  knocked  off  employment 
fay  local  manufacturers,  who  were  unable  to  compete  wiUi  foreign 
houses,  but  we  find  that^  as  individual  workmen,  with  such  high 
ruling  rates  in  rent,  clothing,  and  other  necessaries,  besides  a 
hi^  local  taxation,  we  are  unable  to  earn  enough  to  maintain 
ourselves  and  families,  even  if  we  were  able  to  get  full  en^hyment 
at  the  foreign  selling  prices. 

Theorist :  I  sympathise  deeply  with  your  distress,  but  we 
cannot  interfere  with  the  laws  of  free  interchange.  You  must^ 
lherefoTT\  s<>ok  employment  in  some  f)ther  way. 

S/i(k'/;idker  :  But  we  cannot  turn  our  hands  to  another  trade, 
and  even  if  we  tried,  we  would  have  to  spend  years  as  apprentices. 
Even  in  our  own  trade  we  had,  jvs  young  men,  to  spend  three  or 
four  years  us  apprentices,  partly  or  wholly  supported  the  while 
by  our  parents.    Now  we  have  no  such  help.    On  the  contrary 
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we  are  each  burtleiied  with  the  hUj)iK>i  t  t»f  a  family.  Even  if  we 
could  manage  for  uui-selves,  what  is  to  become  of  our  families  iix 
thd  meantime  Y 

Theorist:- 1  admit  this  difficulty,  but  is  there  not  plenty  of 
work  open  to  you  in  this  country  where  you  could  tnm  your 
labour  to  aooounti  where  no  special  skill  is  required,  or,  at  any 
rate,  where  bone  and  muscle  is  all  that  is  necessan . 

Shoemaker :  True,  in  time  some  of  us  might  obtain  work  as 
labourers  in  the  fields  among  farmers,  or  on  public  works  or  mines, 
but  the  failure  in  our  own  industry  in  such  a  thinly-popuhit4*<l 
country  causes  a  drpres.sion  in  nearly  all  local  occujvitions  ; 
for  it  nmst  be  admittetl  a  considenible  portion  of  the  products  of 
other  trades  and  industries  ha\e  been  directly  affected  by  our 
distress  and  our  lessened  consumption,  due  to  lack  of  purchasing 
power.  Besides,  I  have  been  tokl  by  farmers  that  they  have 
themselves  long  struggled  with  adverse  circumstances  in  oom- 
peting  against  more  favoured  agriculturists  in  America,  who 
are  able  to  sell  in  European  markets  at  pi  ices  which  tend  to 
become  lower  year  by  year,  and  if  a  local  market  is  not  soon 
established,  many  of  them  will  have  to  give  in.  If  other  trades 
are  crushed  by  foi'ei^m  competition  as  we  have  been,  what  hope 
have  the  farmers  of  holding  on,  let  alone  the  outlook  for  their 
own  children,  where  every  branch  of  industry  seems  to  be 
already  overstocked,  even  in  this  rich  and  extensive  country 
with  a  sparse  population.  In  addition  to  what  1  have  stated, 
I  am  informed  by  those  who  have  given  much  attention  to 
agriculture  that  there  is  only  a  Hmitetd  amount  of  land  where 
agriculture  might  be  successfully  carried  on;  but  this  form  of 
industry  will  not  admit  of  the  employment  of  more  than  35 
persons  to  the  square  mile  of  land  in  cultivation,  and  if  this  be 
80,  and  if  farmers  cannot  exchange  products  of  the  same  kind 
with  each  other,  how  can  a  local  market  become  a  possibility  in 
the  absence  of  a  local  coummnity  of  trades  and  manufacturers  ? 

Theorist:  I  admit  that  the  home  trader  and  home  workman 
may  temporarily  suffer  loss  iw^va  the  competition  of  foreign  tradei-s 
and  workmen  in  the  same  branch  of  industry,  but  it  must  l>e 
remembered  that  everything  will  a^ain  be  adjusted,  l^ecause 
capital  is  constantly  exerting  a  tendency  to  smooth  down  any 
temporary  inequality  in  the  profits  of  dirorent  trades.  Even  u 
you  suffer  from  foreign  importations,  the  Government  is  not 
bound  to  protect  you ;  lor  thei  e  can  be  no  right  which  has  a 
juster  claim  than  that  every  individual  of  the  community  should 
be  freely  permitted  to  obtain  commodities  where  he  can  buy 
them  on  the  cheapest  terms,  and  to  sell  them  where  he  can 
realise  the  highest  price. 

Shoemaker :  Tt  is  eiusy  for  theorists  to  write  such  things.  I 
am  unable  to  undei-stand  exactly  what  you  mean  by  sufleiing  a 
temporary  loss,  or  what  the  pi*ocess  uuiy  be  which  you  euphoniou^sly 
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term  a  tondency  to  smooih  dawn  amy  Hmporary  inequality.  I 
and  my  fellow-workmen  are  now  unemployed ;  many  of  us,  with 
our  families,  ure  in  o^reat  distress— without  instant  employment 
or  relief  from  some  source^  many  of  us  will  die  of  sta  nation.  We 
hav«'  iin  means,  and  if  we  had  we  do  not  know  where  to  go  to 
better  our  miserable  condition.  Do  you  nie^m,  if  many  of  us 
succumb  and  die  from  want  and  misery,  thereby  thinning  our 
own  ranks  as  competitors  for  the  existing  small  field  of  employ- 
ment stfll  remaining,  that  this  is  the  smoothing  dawn  process  to 
which  we  are  referred  lor  comfort  t  Good  heavens,  sorely  not 
thist  Bememfaer  that  we  are  human  heings,  not  machines.  The 
machine  may  stand  idle  for  a  time  and  lire.  Men  cannot. 
Friction  in  inanimate  machinery  means  dissqiation  of  power  in 
heat  ;  with  men  friction  means  (listress,  misery  and  death.  Men 
are  not  niaehines,  and  loose  analogies  based  upon  the  laws  of 
physical  processes  cannot  be  grimly  applie<l  t^i  men  lighting  for 
life  and  ex{K)sed  to  suHering.  You  say  that  ( Jovei'iiment  is  not 
bound  to  protect  it*  own  workmen,  and  that  there  am  be  no  right 
having  a  juster  claim  than  that  every  individual  should  have  the 
most  ahsolnte  freedom  in  buying  in  the  cheapest  market  and 
sdling  in  the  dearest,  irrespective  of  any  local  claims  of  sympathy 
or  rstumal  or  radal  ties  of  common  interest.  Such  a  commercial 
Law,  not  Bond,  cannot  he  consistent  with  the  conditions  which 
necessitate  the  maintenance,  defence  and  independence  of  indi- 
vidual nationalities.  To  be  logical,  it  would  necessitate  the 
bi-eaking  down  of  all  individual  States,  all  individual  race 
cfmglomerations,  and  the  fusing  of  all  human  elements  into  «jne 
gmnd  State  of  the  world.  Until  that  time  arrives  there  must 
of  necessity  l)e  localised  interests,  governed  l)y  the  siime  local 
general  condition,  which  maintain  separate  nationalities.  All 
the  social  organisations  of  the  State,  such  as  Railways,  Roads, 
Bridges,  Harbours,  FSost  and  Telegraph,  Schools,  Defence  and 
Protection,  Poor  Laws,  can  <»ily  be  logically  maintained 
upcm  the  admitted  necessity  of  some  common  local  vataonal 
interest,  having  special  concern  for  the  general  welfare  of  the 
particular  nation ;  and  these  special  local  interests  are  so  inter- 
twined by  so  many  bonds  more  precious  than  mere  questions 
regarding  absolute  cost  of  products  in  money,  that  it  seems  absurd 
Ut  say  that  the  destruction  or  suS'ering  of  any  of  its  meml)ei'8 
are  locally  only  of  eijual  concern  to  a  con'esponding  evil  in  a 
foreign  Stiite  similarly  constitute<l.  The  neces.sary  gravitation 
and  concentration,  intere4»ts  and  sympathies  around  home  and 
ia^erland  are  as  natural  as  perspective  in  optics ;  the  greatest 
density  must  be  near  the  centre  of  self,  home  and  family, 
becoming  weaker  and  weaker  as  the  related  rings  of  friends, 
relations,  club,  townsmen,  nation,  race  are  passed  through,  to  the 
thinner  sympathies  lying  beyond,  embracing  humanity  generally, 
where  foreign  races  and  states  are  bound,  and  they  i^emselvet 


Digitized  by  Google 


150 


PHE&IDEKT's  ▲DDBESS — SECTION  V. 


are  related  obversely  to  us  in  a  suailarly  graduated  series  of 
interests  and  sympathies.  It  is  this  grand  gravitation  of  human 
interests  and  sympathies  which  make  possible  ideas  and  loroea 
which  make  home,  friend,  and  fatherland;  and  these,  not 
nominal  cost  of  products,  are  the  great  factors  which  determine 
the  eiigergies  and  welfare  of  any  community.  Commercial  laws 
tend  to  destroy  the  heart  of  all  idefis  which  centi*e  in  home  and 
fatherland,  and  if  the  nation  is  to  live  it  must  ciirefully  guard 
ag.iiiist  tlicir  decrepitating  influence.  Tlieir  shuttle  seems  just 
as  ready  to  \vea\  e  tlie  shroud  of  a  uatiou  as  to  bind  nations  in 
bonds  of  bi'ocider  sympatliies. 

DoniNATiXG  Wants  Detehmine  Occupations  and  NECh:s8ARiLY 
Produce  Jjhequauties  in  the  Form  of  Services. 

Hitherto^  in  the  writings  of  social  reformers,  the  greater  port 
of  the  attention  has  been  coniined  to  the  monopoly  by  the  few  of 
the  lands,  houses,  railways^  and  other  instruments  connected 
with  the  prtKluction,  security,  and  distribution  of  the  necessary 
wants  of  human  beings.  It  is  generally  a.ssunie<l  that  there  is 
abundance  of  primary  want^s  for  each  one  if  the  aggregate 
prtnlucts  annually  created  were  more  equitably  di.stributed.  But 
if  the  necessary  primary  satisfactions  were  annually  prtnluced  in 
suthcient  i^uantity  for  the  wants  of  all,  it  would  go  to  pi-ove  the 
curious  and  inexplicable  circumstance  tiuit  the  present  haphazard 
training,  and  su[)ply  and  demand,  allocation  of  those  who  are 
engaged,  or  who  are  being  trained  to  engage,  in  the  varioos 
divisions  of  labour  are  in  pei-fect  harmony  with  conditions  which 
combine  to  effect  that  result,  wliich  might  seem  too  formidable  if 
undertaken  by  the  most  absolute  regulations  of  intelligent 
prevision.  The  present  supply  of  satisfactif)ns  is  determined  by 
the  estimates  or  combined  action  f)f  self-interested  pi*oducers.  It 
cannot  be  athrmed,  on  the  basis  of  producers'  self-inlcrest^  that 
wants  are  proiiuced  with  the  sole  idea  of  provi»ling  the  highest 
quota  of  each  siitisfaction  to  each  individual.  At  best  they 
favour  the  minimum  supply,  as  self-interest  is  best  rewarded  by 
a  hun  demand — involving  high  prices — a  result  which  would  not 
be  attained  if  the  maximum  quota  of  satisfactions  for  each 
individual  was  created.  Of  course,  the  absence  of  a  perfect 
scheme  of  combined  prevision  among  producing  competitors,  and 
the  unforeseen  variable  efiect^  springing  from  natural  causes  year 
by  year,  often  produce  abundance  or  superfluity,  or  oN-er- 
pnwluction,  as  it  is  termed  :  but  this  is  a  result  not  premeditated, 
.ind,  although  favourable  to  consumei"s  for  the  time  being,  it  is  a 
mere  accident,  causing  a  fall  in  prices,  and  is  likely  to  befolloweil 
by  purposeful  under-priKludion  during  the  succeeiling  periinl,  in 
oixier  to  produce  a  straitenetl  market  with  a  cori-e^ponding  rise  in 
prices,  and  results  in  a  certain  reduction  of  the  ideal  quantity  of 
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■aUsiactions  failing  to  the  lot  of  each  consumer  of  the  poorer 
elagiMiii,  Bat  this  tendency  of  ^^^f«iSfy«f^  to 
prodnoe  under  the  neoeieary  requirement  is  just  tiie  very  condition 
for  involving  the  poor  in  the  oontinwl  battle  with  poverty  and 

want ;  and  all  that  oan  be  said  in  favour  of  self-interest  is,  that 
hitherto  there  has  been  no  better  method  devised  which  would  so 
effectually  serve  the  majority  of  human  beings.    Is  it  to  be 

wonderecl,  then,  thut  the  /ess  fit  (happily  a  minority)  in  the  struggle 
for  existence  should  at  times  cruelly  feel  pinching  want,  when 
upon  them  must  fall  the  evil  uf  the  barely-sufficing  aggregate 
scarcity,  the  ideal  creation  which  the  self-iiiten\ste<l  pnxlucers 
strive  for.  It  has  been  shown  that  the  supply  of  Wiuits  is 
at  present  alone  roughly  predetermined  by  the  self-interested 
calcnlations  of  prodnoers,  and  that  their  aim  is  to  extend  the  field 
of  production  as  £sr  as  they  can  in  safety  to  themselves — and 
that  means  as  near  an  approach  to  a  fall  sapply  as  will  ensare 
good  prices,  involving  a  tight  market,  or  scarcity.  Consomers, 
who  desire  abundance,  do  not  determine  the  forthcoming  sapplies. 
Producers'  interests,  therefore,  are  antagonistic  to  any  social  ideal 
which  would  bring  the  highest  quota  of  necessary  satisfactions 
easily  within  the  reach  of  all  men.  Therefore,  so  long  as 
pHnlucers'  self-interest  ruleii  supreme  in  the  creation  of  necessary 
prutlucts,  so  long  nmst  we  expect  the  pericxlic  suffering  and 
pinching  of  the  lower  stratum  of  the  working  classes.  Bastiat 
even  is  forced  to  admit  that  "  antagonistic  desires  cannot  at  one 
and  the  ssme  time  coincide  with  the  general  good."  "As  a 
purchaser  he  desires  abandanoe ;  as  a  seller  he  desirss  scarcity." 

The  wishes  and  desires  of  the  amsumers  are  those  which  are  in 
harmony  with  the  public  interest."  Food,  clothing,  houses, 
railways,  steamboats,  and  the  various  machines  of  production  are 
Mlmost  wholly  regulate<l  in  the  interests  of  producers,  com}>e- 
tition  alone  preventing  this  intere.st  from  working  in  too  great 
antagonism  to  the  interests  of  consumers.  Nearly  all  bread- 
winners, therefore,  in  detiiil  defeat,  to  stiuie  extent,  their  own 
ultimat*'  interests  as  general  consumers  by  regulating  the  produc- 
tion of  supplies  upon  a  principle  which  is  inimical  to  their 
interests  as  consamers.  Nor  is  this  the  only  evil.  All  wages- 
breadwinners  most  prodace^  or  serve  to  prodaoe,  before  they  can 
earn  the  right  to  share  or  consome  the  fniits  of  prodoction.  Bat 
the  tmmibers  of  the  employed  depend  almost  wholly  upon  the  seif- 
interest  of  the  large  cafSiaUsi  producers.  It  is  not  the  interest  of 
large  capitalist  producers  to  provide  the  full  quota  of  wage- 
earn  in  <:  employment  t<i  all  breadwinners.  The  largei-  the  numl)er 
of  fully  employed  laljourers  the  keener  is  the  demand  for  prcnlucts, 
and  indirectly  this  may  have  some  influence  up<jn  certain 
producers.  I?ut  this  indirect  consideration  is  too  feeble  to  interest 
producers  in  any  scheme  for  the  general  good  wliich  might  be 
directed  to  ensuring  full  employment  to  all  breadwinners.    It  is 
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manifesty  therefore^  thai  in  the  present  scheme  of  the  divisioii  of 
labour  there  are  two  ugly  defects.  Firsts  there  is  no  interest 
intelligently  organised  to  train  and  determine  according  to  natural 
proportions  the  occupations  of  the  futui-e  breadwinners.  Second^ 
the  only  existing  agency  which  determines  the  extent  of  employ- 
ment is  i;uiile<l  by  a  ]iniu'iple  which  has  for  its  object  neither  the 
supply  of  the  highei>t  quotu  of  witisfactioiis  to  consumers  nor  the 
more  needful  pnnision  for  securing  employment  for  all  bread- 
winners. In  the  lattfr  case,  competition,  instead  of  befriending 
the  wage-earner  and  depeutlants  ;is  consumei's,  operates  all  the 
more  harshly  upon  the  larger  number  who  are  handicapped  in 
the  race  by  aiinkes  training,  or  no  training,  for  the  nature  of 
services  that  might  possibly  be  otherwise  open  to  some  of  than. 

Utopian  Schemes  op  Socialists. 

It  is  not  a  matter  of  surprise,  thei*efore,  that  the  mass  of  wage- 
earners  should  readily  sympathise  with  every  vague  Utopian 
scheme  of  the  Socialists,  which  holds  out,  however  faultily,  some 
pnnnise  or  plan  for  dealing  moi'e  effectually  with  the  root 
flifliculties  which  affect  them  most  ne^arly,  viz.,  security  of  employ- 
ment, protection  from  over-competition,  shorter  hours  lalx)ur  with 
more  adequate  remuneration,  redistribution  of  wealth,  Ac.,  Ac. 
But  it  is  needless  to  point  out  that^  before  the  redistribution  of 
the  aggr^te  of  all  forms  of  existing  wealth  of  exchange  (so- 
calledl  can  be  dealt  with,  it  must  be  clear  that  this  wealth  consistB 
of  such  forms  as  might  effectually  satisfy  all  the  primary  wants  and 
comforts  of  human  beings.  That  existing  wealth  in  txckan^^vrm 
if  efjualiy  (listribiite<l,  would  fulfil  this  most  necessary  provision 
is  a  pui'e  assumption,  Tt  has  already  l)een  shown  that  a  great  part 
of  tlie  existintr  nominal  wealth  of  excliani,'e  laj<;elv  o\vne<l  by  the 
rich  consists  of  the  mere  tools  ami  instruments  of  jnoduction.  and 
that  tlie  real  wealth  appmpriat-eil  a.s  consumable  wealth,  or  primary 
satisfactions,  is  already  more  widely  and  evenly  distributed  than 
is  generally  supposed.  Even  under  the  most  thorough  Socialistic 
scheme  this  form  of  wealth  would  be  far  less  generally  distributed 
than  at  present ;  for,  according  to  such  a  scheme,  it  would  be 
wholly  reserved  in  the  hands  of  the  executiye  Government.  It 
is  utterly  misleading  to  reckon  upon  the  existing  wealth  of 
capitalists  as  a  source  for  raising  the  quota  of  the  real  consumable 
an<l  pn'maiy  satifactions.  The  only  distribution  possible  in  this 
respect  would  be  the  empty  idea  of  pai-t-ownership.  It  i.s  the 
increase  t^i  necessary  current  pnKluction>;  designed  for  actual 
consumption  (material  satisfactions)  which  alone  can  rai.se  the 
average  stanclaid  of  primary  satisfactions,  and  so  dispose  of 
material  want,  or  poverty  and  distress.  The  question  therefore 
arises — Suppose  that  such  a  scheme  were  practicable,  would  the 
producing  eneigies  of  men  be  greater  and  more  eifective  thaji 
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imder  the  scheme  of  Competition,  Liberty,  Right  of  Inheritance, 
Fkoperty  Rights  or  Individvaligm  as  it  is  called  f  To  be  more 
efleetive  in  one  eesenlaal,  it  must  utterly  fail  in  the  other.  The 
woikera  miut  be  toiined  and  allocated  to  specific  occupations  in 
strict  conformity  to  tiie  amount  and  nature  of  the  labour  actual^ 
required  to  produce  the  primary  satislftctions  and  comforts 
desired.  Training  for  every  q>edfic  occupation  requires  can* 
siderable  time,  but  for  the  occupation  of  skill  a  laige  amount  of 
time  must  be  consumed  in  acquiring  the  necessary  tmini ng, 
irrespective  of  questions  with  regard  to  the  unequal  distributioii 
A  capacity. 

Now,  on  the  basis  of  equality,  it  may  Ije  easy  to  divide 
jroducts ;   that  iicconlin*;  t-o  actual  immvIs  is  simple  enough, 
involving  no  insuperable  dithculty.     But  what  alnrnt  the  alloca- 
tim  to  different  employments  ?    How  can  tlie  easy,  tlie  rcHne<l, 
ani'    the  skillefl  occupations  Ix?    allrM?ated  i>n  any  schenu*  of 
e<^inlity?    The  majority  must,  as  heretoff)re,  sweat  at  the  hard 
Hnd<lirty  forms  of  lalxmr  ;  but  what  j)4)wer  or  what  {)lan  can  be 
devbe*!  which  will  enable  any  elet'tive  executive  to  doom  once 
and  'or  ever  the  majority  of  learners  and  workers  to  the  hard 
and  i  ksome  occupations,  and  to  tix  the  minority  in  the  retiiie<l, 
the  e&sy  and  skilled  services  ?   Suppose  it  were  for  a  time  insti- 
tuted, how  long  would  tlie  unfortunate  majority  be  content  to 
submit  to  thdr  lot  before  an  irresistible  cry  for  redhir^tian  cf 
9cmpa1&ns  arose;  and  if  it  arose^  where  is  the  force  stronger 
than  tlb  majority  of  freonen  to  preserve  the  break-down  of  the 
social  erganisation  necessary  to  produce  the  primary  supply 
wants  aooording  to  individual  needs  t   What  compensation  can 
be  given  to  the  masses  toiling  in  the  more  wearisome  occupations  t 
Extra  alowance  of  satisfactions  cannot  be  thoucrht  of,  for  that 
wottki  destroy  the  coveted  ideal  of  equality  in  the  distribution 
of  satisfa-tions  according  to  needs.     Shorter   hours  cannot 
be  allowed  without  trenching  upon  equality  of  leisure.  The 
unequal  diitribution  of  natural  capacity,  and  the  time  necessary 
to  acquire  ln(»wle<lffe  of  more  than  (me  technical  branch  of  skilled 
employmenl  make  it  impossible  to  share  in  tuni  foi-  ;i  time  all 
pssible  fonis  of  lalx»ur.      Tn  short,   the  praeti<al  ditiieulties 
standin«^  in  (le  way  of  Cijuality  in  the  alloaition  of  employment 
appear  t<^  1^  nsuj^erable,  and  would  most  certainly,  if  there  were 
iu>  other  objictioii,  destrov  anv  social  orLjani.^ition  on  m  Inr^^e 
scale  which  h>il  lieen  courageous  enough  to  attempt  it.  I{et"ei-ence 
to  simple  conmunities,   as  in  America,  following  agriculture 
pursuits  mainV,  and  not  ol  themselves  fulfilling  for  themselves 
the  whole  rounl  of  human  wants,  are  utterly  misleading.  Such 
mail  communiies  are  composed  of  a  peculiar,  select  class,  who 
voluntarily  bind  themselves  to  a  more  or  less  ascetic  life,  and  all 
sDch  petty  attempts  tend  to  perish  from  lack  of  internal  vitality. 
With  a  lai^  miied  bcidy  <rf  men,  embracing  all  occupations,  and 
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endowed  with  ordinary  passions  and  desires,  the  results  would  Ije 
chaotic  and  disastrous  in  the  extreme.  One  efi'ect,  terrible  to 
contemplate^  would  seem  to  be  inevitable,  viz.,  that  the  indis- 
criminate distribution  of  products  among  all  men  would  destroy 
the  major  source  of  livings  at  present  so  largely  devoted  t^)  the 
creation  and  maintenance  of  the  powerful  and  costly  auxiliary 
aids  to  human  labour,  and  the  slight  individual  gain  per  head  in 
material  satiafactioiia  would  only  be  of  a  yerj  temporary  character^ 
lor  it  vould  booh  be  lost  by  the  new  impidBe  to  the  mqfNKmdent 
to  rapidly  increase  tiieir  numbers. 

What  wouu)  bb  thb  Fbobablb  Eitiot  upon  Social  Wbut 
Bsnro  IF  TRiE  Major  Sousob  of  Savhtos  WBRB  01S8TROTBD. 

In  another  place  it  has  been  indicated  that  the  mere  "  two 
hands,"  or  the  unai<led  lalxmr  of  man,  would  not  only  fail  to 
produce  the  average  cuntfui  ts  and  luxuries  now  enjoyed  by  neirly 
all  classes  of  men,  but  more  calamitous  still,  they  would  fail  to 
produce  the  prime  neeessaries  of  life  in  sufBcient  quantity  to 
maintain  the  lives  of  the  exiting  population.  Dencts  is  the 
eadsting  scheme  of  dvilisation,  some  of  which  seem  x>  be 
ineradicable,  may  be  truly  charged  yearly  with  the  destnction 
of  thousands  of  valuable  lives ;  but  were  the  present  major  source 
of  savings  dissipated  or  destroyed  by  equality  in  share  of  earnings, 
either  by  lowemig  the  powers  of  production  or  by  slightly  raising 
tcnipoiarily  the  average  amount  of  siitisfsictions  cofismud  or 
enjoyed^  the  new  conditions  (equality  of  earnings)  woiitl  Ije  a 
blight  and  a  cui-se,  for  while  the  existing  defects  in  distribution 
may  be  the  cau.se  of  the  misery  and  destruction  of  tht>isandb  of 
valuable  lives,  the  equality  scheme  would  certainly  mtail  the 
misery  and  destruction  of  millions  now  living  in  a  state  of 
comparative  comfort.  Many  who  fail  to  ponder  over  those  root 
difficulties  may  exchum — ^How  can  you  explain  this  paradox! 
Why  should  the  fairer  distribution  of  wealth  (that  according  to 
actual  individual  needs,  without  regard  to  inequalitiii  of  natural 
powers,  capacities  or  inheritance),  raising  the  averag*  comfort  of 
the  majority  and  lowering  the  superfluous  and  luxunous  satisfac- 
tions of  the  minority,  be  pnMluelive  of  such  disaster? 

The  answer  is  plain  enough.  The  power  to  efl'ectlarge  savings, 
or  to  create  the  more  costly  auxiliaries  of  labour,  dipends  mainly 
upon  the  existence  of  specially  favourable  conditiois. 

(1.)  The  desire  to  accumulate  or  save  can  only  become  strong 
enoiwh  to  be  effective  when  the  stronger  desifis  for  primary 
satismctions  are  appeased. 

(2.)  Savings  or  accumulations,  therefore,  can  never  be 
produced  by  labourers  or  others  whose  eamingi  do  not  exceed 
the  supply  necessary  to  satisfy  the  three  prinary  wants.  The 
majority  of  breadvrinners  are  always  in  this  hand-to-mouth" 
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condition,  uid  rarely,  of  tliemaelves,  are  able  to  oontribnte  to  the 
maintenance  and  increase  of  machines  and  instruments  to  senre 
as  auxiliaries  of  production  to  future  lalK)ur.  They,  however,  in 
their  social  relations,  more  than  contribute  the  average  share  of 
the  future  surplus  workers,  whose  efforts  must  Ije  proportiomvtely 
supplemented  by  capital  and  power-multiplying  insti-umeuts  i£ 
they  are  to  enjoy  the  same  or  a  further  improved  condition. 

Those  workers  whose  earnings  are  sufficient  to  provide  comforts 
beyond  the  limits  of  bare  prime  necessai-ies  may,  however,  by 
seU-denial  in  the  satisfactions  of  comforts^  lay  by  a  small  store  of 
nvings  which,  in  time,  may  swell  into  such  valuable  auxiliaries 
to  earnings,  that  the  self-denial  in  comforts  hitherto  may  be 
rewarded  in  the  greater  satisfaction  in  comfort  in  the  future,  and 
even  in  adding  considerably  to  the  store  of  wealtli,  which  may 
be  converted  into  the  more  permanent  capitalised  auxiliary 
instruments  of  power,  which  will  benefit  the  generaUon  coming 
aftei-  them. 

Those,  however,  who  contribute  most  largely  to  the  creation  of 
the  penuanent  instruments  which  add  unknown  power  to  the 
efforts  of  hand  labour,  are  chiefly  those  who  either  have  inherited 
these  or  similar  creations  from  their  ancestors,  or  who,  by 
extraordinary  energy,  skill,  or  self-denial,  or  all  together — in  the 
earlier  part  of  their  lives — are  now  enabled,  after  satisfying  the 
three  primary  wants  and  comforts,  to  indulge  the  prevuling 
passion  of  comfortable  people^  the  accumulation  of  wealth  or 
power  over  wealth.  This  passion  in  itself  is,  at  this  stage, 
undoubtedly  a  personal  luxury ;  but^  unlike  the  luxuries  which 
are  directed  to  greater  ptrsonal  consumption^  it  is  foi  tunately 
directed  to  that  form  of  immaterial  enjoyment  which  springs 
from  the  know]ed«(e  that  the  owner  possesses  the  power  to  direct 
the  mode  or  secure  the  best  conditions  in  which  wealth  may  be 
further  employed.  Fortunately  for  the  world  at  large,  self- 
interest  at  this  stage  converts  into  a  virtue  what  otherwise  would 
be  a  vice  ;  for  the  passion  to  further  secure  luxury  of  power  over 
wealth,  and  to  augment  it^  restricts  personal  indulgence  in 
further  consuming  the  maUruU  fruits  of  labour  and  the  material 
gratuitous  stores  of  nature^  and  runs  parallel  with  that  course 
which  favours  increased  production  relative  to  numbers,  involving 
the  improvement  of  the  social  and  economic  condition  of  all 
labourers  ;  t.e.^  the  wealthy  man  or  industrial  chief  does  not,  or 
cannot,  increase  his  own  personal  consuniption  of  the  material 
fruits  of  labour,  skill,  enterprise,  and  the  gratuitous  gifts  of 
nature  lx*yond  a  moderate  standard.  The  unconsumed  material 
surplus  by  passion,  self-interest,  and  even  the  better  motives,  i.s 
necessarily  devoted  to  multiplying  and  sustaining  the  inaniuiate, 
costly,  and  powerful  permanent  idds  to  human  productive  power 
whidi  alone  distinguishes  civilised  populous  communities  from 
those  of  the  miserable  and  bare-handed  savage  races,  whose 
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eomnumd  of  a  continent  of  the  richest  land  upon  the  globe  is 
too  feeble  to  support  in  comfort  a  few  insignificant  wandering 

tribes. 

The  broad  conclusions  to  be  tlrawn  from  the  foregoing  con- 
siderations are :- — Tliat  the  social  condition  of  mankind  cannot 
\)e  iniprovefl,  or  even  maintained,  unless  a  considerable  pTT»|K)rtinn 
nf  the  aggregate  primary  satisfactions  prcxluced  l^e  specially 
<levoted  continuously  to  agencies  set  apart  for  the  maintenance, 
creation,  discovery  and  improvement  of  such  machines,  tools, 
instruments  and  skilled  contrivances  as  promise  to  add  most 
effectually  to  man's  power  in  transforming  the  forces  of  nature 
to  the  service  of  man.  That  the  devotion  5t  such  a  large  propor> 
tion  of  created  products  to  such  purposes,  entailing  such  a  tax 
ujTon  the  aggregate  store  of  present  satisfactions,  for  and  upon 
the  indivi(hial  shai'e  which  otherwise  might  fall  to  each  consumer, 
•can  only  l>e  securefl  by  society  living  under  peculiai'ly  favourable 
conditions,  such  as  has  ali*eady  lx*en  indicate<l.  Tliis  involves 
favourable  iiatuial  c<»nditions  as  regards  extent  (juality  of 

soil  and  climat»*  :  maximum  of  skill  and  energy,  tempered  by  the 
reas<»nable  maximum  of  allowance  for  leisure  antl  rest  ;  (livision 
of  labour — each  division  carefully  disciplinetl,  apportioned,  and 
maintained  in  strict  relation  to  the  probable  amount  of  tlie 
•different  satisfisctions  and  needs  required,  and  each  member  <vf 
the  community  in  the  dependant  and  under  tutelary  conditions — 
•carefully  trained  in  strictly  corresponding  proportions  to  that 
branch  of  work  in  which  it  has  been  predetermined  that  the 
individual  must  in  the  future  devote  his  life's  service;  the 
adoption  of  such  regidations  as  will  restrict  the  numl)er  of 
consumers  and  dependants  within  i*easonable  limits — that  is, 
within  the  pi^esent  limits  of  the  protlucing  powers  of  the  society — 
U\  j)rovide  a  n\asonable  (juot^i  of  satisfactions  to  each  individuaL 
The  last  provision  involves  the  great  population  difficulty. 

Population  Difficulties,  o&  tue  STauciULS  for  Existence. 

Darwin  (page  52,  **0r^  of  Species")  has  observed  "that 
in  a  state  of  nature  almost  every  full-grown  plant  annually 
produces  seed,  and  amongst  animals  there  are  few  which  do  not 
annually  pair.  Hence  we  may  confidently  assert  that  all  plants 
and  animals  are  tending  to  increase  at  a  geometrical  ratio — that 
all  would  rajiidly  stock  every  station  in  which  they  could  anyhow 
exist.  And  this  geometrical  tendency  to  increase  must  be  checkc*tl 
by  destruction  at  some  period  of  life,"  and,  as  an  inevitable 
consequence,  he  goes  on  to  a<ld  "  that  each  individual  lives  by  a 
struggle  at  some  period  of  its  life,  that  heavy  destruction  falls 
either  on  the  young  or  old  during  each  generation,  or  at  recurrent 
intervals.  Lighten  any  check,  mitigate  the  destruction  ever  so 
little^  and  the  number  of  the  species  will  almost  instantaneously 
increase  to  any  amount.'' 
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Those  considerations,  when  full^  appreciated,  form  the  touiida- 
tiou  of  the  problem  of  Alalthus.* 

jKOB£ABiNO  NUMBKBS. 

BemdentB  of  nev  oountriMi  with  a  scant  population,  and  with 
vait  natural  resouroea  in  the  shape  of  unlimited  areas  of 
anoocopied  and  unutilised  virgin  lands,  longingly  picture  the 
transformation  of  these  areas  into  yellow  cornfields,  fruitful 
gardens,  verdant  pasturage  teeming  with  browsing  cattle,  bui^ 
industnal  centres  crowded  with  the  homes  of  industrious  and 
happy  people. 

Ah !  little  do  they  know  of  the  never-failing  NemesLS  which,, 
like  a  sleuth-hound,  dogs  the  steps  of  an  ever-increasing  popula- 
tion. Happy  selectors  of  easily-acquired  choice  lands  may 
luxuriously  grumble  at  the  amount  of  their  taxation,  the  loiv  price 
of  mutton  and  corn^  their  bad  roads,  and  tiie  impossibility  of 
extending  their  operations  in  the  production  of  corn  and  wool,. SO 
long  as  the  wages  of  farm  and  other  labour  are  so  high. 

The  professional  and  merchant  class  may  reasonably  grumble 
at  the  scarcity  of  men  and  products  which  restricts  tlieir  respec- 
tive callings,  and  may  impatiently  rail  ai^?iinst  the  slow  progress 
which  the  country  is  making  in  population  and  the  creation  of 
products.  The  few  wealthy  men  of  leisure  may  hanker  after  the 
amusements  and  honours  so  common  in  thickljNnrowded  centres, 
where  the  aUroiiwe  ministry  of  cheap  labour  is  but  too  common. 

The  comparative  comfortable  artisan  or  labourer,  under  such 
favourable  conditions,  may  in  vcrbcd  or  Mterary  didak  still  wage 
a  lively  dispute  whether  Uie  irksome  eight  hours'  labour— -or 
weekly  half-holiday — may  not  be  further  improved,  and  the  rate 
of  wages  further  raised  above  the  rates  of  over-peopled  old  countries, 
hut  he  does  not  view  with  favour  the  fresh  introduction  of 
labourers  in  his  own  craft. 

The  consumers  of  the  services  of  local  dear  labour  may  desire 
the  introduction  of  the  sui*plus  cheaper  lalx>ur  of  Europe,  and  for 
the  sake  of  Protection  may  urge  upon  the  Government  the 
necessity  of  extending  tlie  advanta^fes  of  external  Free  Trade. 
(h\  the  other  hand,  the  protector  of  a  local  monopoly  of 
relatively  high  wages,  or  dearer  local  manufactures,  nuiy  more 
strenuously  julvocat^*  the  necessity  of  increasing  the  tariff  on  all 
manufactures  from  other  countries,  especially  on  such  as  may  l»e 
produced  locally.  It  will  be  seen,  therefore,  tliat  in  young 
countries,  as  well  as  in  the  old,  we  have  the  battle  of  interests 
still  waged,  if  not  so  keen.  The  competitor  or  seller  of  servicea 
enet  for  Protection ;  and  the  user  or  consumer  of  services  enlarges 
upon  the  harmonies  and  advantages  of  universal  Free  Trade. 
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Few  recognise  the  truth  that  individual  welfare  depends  lees 
upon  the  greatness  of  the  aggregate  wealth  of  a  country  than 
upon  the  proportion  which  freedom  from  excessive  compiotitioii. 
gives  each  individual  over  the  local  natural  sources  of  utili^. 
including  primary  wants  ;  and  that  the  oountiy  possessing  the 
greatest  aggregate  of  material  wealth  may,  owing  to  the 
competition  of  excessive  numbers,  present  the  spectacle  of  a 
small  privilegwl  uunority  absorbing  an  unparalleled  share  of 
luxurious  wealth,  while  the  masses  are  struggling  for  the  barest 
subsistence. 

All  other  things  being  equal,  it  follows  that  in  the  couiitiy 
where  Nature's  gratuitous  stores  of  wealth,  as  regards  food  and 
other  essential  products,  far  exceeds  the  power  of  its  inhabitants 
to  utilise^  yet,  notwithstanding  the  comparative  insignificance  of 
its  accumulated  wealth  in  exchange,  its  inhabitants  on  the 
average  are  individually  happier,  and  enjoy  a  much  larger  share 
<Kf  material  comforto  than  the  inhabitants  of  countries,  however 
great  the  aggregate  wealth,  but  whose  natural  resources,  as 
regards  food  products,  are  far  below  the  local  requirements  of  its 
teeming  inhabitants. 

Two  nations,  standing  in  this  relation  to  each  other,  would 
correspond  to  the  relation  of  two  individuals,  where  one  is  the 
privileged  capitalist  or  buyer,  and  the  other  the  unprivileged 
seller  m  labour  service.  In  other  words,  the  latter  would  be  in 
the  position  of  the  needy  Esau  in  being  forced  io  sell  his  whole 
birthright  to  preserve  his  life;  the  former  would  occupy  the 
favourable  position  of  Jacobs  who  had  merely  to  part  with  a 
portion  of  his  surplus  of  primary  wants  (red  pottage)  to  secure  a 
large  augmentation  to  his  wealth  of  pleonexia. 

This,  unfortunately,  for  many  old  centres  of  civilisation,  is  no 
overdrawn  statement — the  creation  of  enthusiastic  declamation  or 
sentimentiility — for  if  we  take  one  of  the  most  vigorous  countri^ 
of  Europe  (England),  with  its  untold  wealth  in  the  aggregate,  and 
compare  it  with  the  young  colony  of  Victoria,  we  may  readily 
demonstrate  the  verity  of  what  has  been  alleged. 

Can  a  Higher  Cultukk  he  Maintained  in  any  one  Oouxtky 
WiTnoi'T  Regulatin(}  its  Intekcourse  with  Otubr  Races 
OF  Men  in  a  Lower  Plane  of  Civilisation  "J 

There  is  still  another  difficulty  to  face,  even  if  one  enlightened 

country,  by  providence,  had  succeeded  in  adapting  the  growth  of 
its  population  to  the  means  of  suhsistence.  And  this  difficulty 
now  presses  hard  upon  the  labourers  of  a  higher  civilisation  open 
by  Free  Trade  tu  the  competition  of  the  labour  market  of  a  lower 
or  more  degraded  form  of  eivilisation.  The  partial  exclusion  of 
cheap  Chinese  labour  from  ^\merica  and  these  colonies,  may  or 
may  not^  have  been  in  accord  with  the  principle  of  Free  Trade ; 
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but  it  opens  up  a  grave  subject.  For  if  a  higher  culture  could 
be  enabled  by  provident  moral  or  self-control  to  successfully 
grapple  and  overcome  the  present  enigmas  of  social  soienoe^  bow 
is  it  possiUe  that  sach  a  enltare  ooiud  be  eflbetually  preserved 
if  it  were  open  to  be  disturbed  by  the  cheap  hmnr  or  the 
starvation  price  products  of  other  nations,  who,  by  impffovidence 
and  lack  of  moral  control,  were  still  sunk  in  the  abyss  of  that 
wretchedness  which  is  due  to  over-population  ?  In  this  aspect  I 
am  humbly  of  opinion  the  doctrines  of  Free  Trade  and  Protection 
require  further  consideration  ;  and  it  is  with  the  hope  that  the 
reasonable  discussion  of  such  matters  may  shed  fresh  light  upon 
this  and  related  problems  that  I  have  liad '  the  courage  to 
address  you  upon  these  old,  well-worn,  but  hitherto  insoluble 
difficulties  belonging  to  social  and  economic  science. 

One  thought  impresses  me  not  a  little.  It  is  this — ^AU  truths 
that  are  painful  are  blindly  and  passionately  rensted  by  the 
majority,  who  also  are  ever  prone  to  reward  skill  when  it  is 
employed  in  opposing  or  obscuring  what  is  hatefuL  It  cannot 
>»e  hoped,  therefore,  that  the  warnings  given  with  respect  to  the 
danger  that  awaits  us  in  the  near  future  will  l>e  much  heeded  at 
pr^pnt.  The  world's  greatest  intellects  and  genius  are,  for  the 
most  part,  supported  in  defending  popular  \  lews  :  for  it  is  not 
found  to  be  a  difficult  matter  for  men  of  greatest  literary  talent 
and  skill  to  show,  where  complications  abound,  that  the  true  is 
false  and  the  false  is  true.  Popular  favour  is  a  terrible  task- 
master, for  she  refuses  bread  to  those  who  fail  to  work  her 
pleasnre.  I  do  not,  therefore,  undervalue  the  temptation  wididk 
ensnares  the  majority  of  able  minds  to  continue  the  defence  of 
pleasant  delusions,  when  these  alone  find  a  ready  market  of 
exchange  wtlue.  But  the  evil  time  draws  too  near  for  delusive 
teaching.  It  is  now  necessary  that  those  who  see  the  rocks 
ahead  should  speak  out  faithfully. 
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ANTHROPOLOGY. 

Bt  th£  Hon.  JOHN  FOBBKST.  C.M.G.,  M.L.t. 


It  seems  to  mo  th&t  a  few  words  on  the  oonditioii  of  the 
Australian  aboriginal  race  will  iittinglf  open  our  proceedinga 
on  this  iniportaut  oooaaion,  and  if  the  very  few  woi  ds  I  have  to 
say  will  lend  to  some  greater  interest  being  taken  in  their 
Olistoms,  manners  and  traditions,  I  will  be  gi'eatly  pleased. 

The  condition  of  the  Australian  alx)riginal  race  when  the 
civilisntion  of  the  Old  World  was  introduced  to  tiieir  island 
continent  is  one  of  the  most,  interesting  subjects  that  can  occupy 
the  thoughts  of  those  who  contemplate  the  liistory  of  the  human 
family  scattered  throughout  the  world. 

There  is  no  doubt  but  that  Austnilia  has  been  peopled  for  a- 
considerable  time,  and  it  is  also  certain  that  its  original  people 
are  much  lower  in  the  human  order  than  any  of  their  neigbours. 

These  facts  being  admitted,  it  becomes  interesting  to  speculate 
as  to  the  causes  which  have  acted  upon  these  people  and  have  led 
them  to  follow  the  nomadic  life  in  which  they  were  found  and  in 
whicli  they  now  exist. 

To  tind  a  people  without  any  idea  of  cultivating  the  soil, 
without  any  permanent  dwellings,  in  many  places  without  any 
clothing,  without  any  means  of  cooking,  other  than  by  rojistiug 
in  the  ashes — and  without  any  \illages — was  certainly  an 
extraordinary  disoovery,  and  must  have  astonished  and  pnssled 
the  early  explorers  of  Australia.  Dampier,  who  visited  the 
north-west  coast  of  Australia  in  1688  ezpreises  his  surprise 
and  disgust  in  these  words: — '*The  inhabitants  of  this 
country  are  the  miserablest  people  in  the  world — tbe 
Hottentots  of  the  Cape  of  Good  Hope,  though  a  nasty  people, 
yet  for  wealth  are  gentlemen  to  these,  who  have  no  houses  and 
skin  garments,  sheejt,  poultry  and  fruits  of  the  earth,  ostrich 
eggs,  etc.,  as  the  Hottentots  have ;  and,  setting  aside  their 
human  shape,  they  difler  but  little  from  brutes — they  have  no 
houses,  but  lie  in  the  open  air  without  any  covering,  the  earth 
being  their  bed  and  the  heaven  their  canopy/' 

One  might  have  reasonably  expected  that  in  an  immense 
continent  the  people  of  the  d^rent  portions  might  have  been 
found  to  di£fer  largely  in  their  customs  and  manners,  and  in 
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their  state  of  civilization,  and  tliat  an  altogether  clitiL-rciit  stato 
of  things  would  exist  on  the  east  coast  from  that  existintj  on 
tht^  west  coast,  separated  i)y  more  than  2000  miles.  This,  I 
think,  miglit  have  been  reasonably  expected  ;  but,  strange  to  say, 
the  same  habits,  customs,  and  maimers  were  found  to  exist 
thioughoat  this  great  oontment.  Although  there  were  no 
means  of  inter^mmiinication,  although  the  languages  or  dialects 
were  altogether  different;  although  they  were  separated  hy 
immense  distances ;  although  no  sympathy,  or  even  knowledge 
of  one  another  existed,  it  is  still  a  ftust  that  they  were  found  to 
be  the  same  people,  with  the  same  laws,  customs,  and  manners, 
and,  to  a  very  large  extent,  with  the  same  ideas  and  traditions. 

When  it  is  considered  that  probHl)ly  for  many  thousands  of 
years  this  continent  has  been  peopled  ;  that  even  supposing  they 
originated  from  a  few  persons  aiat  away  on  this  island  continent, 
is  it  not  marvellous  that  they  should  have  retained  their  original 
character,  and,  being  subject  to  like  conditions  of  soil  and  climate, 
should  now  be  found  to  be  the  same  people  in  all  important 
reroectst 

In  considering  this  question,  one  is  lost  in  amazements  Why 
has  no  superior  genius  arisen  through  the  ages  of  the  past  to 
instil  into  his  people  an  ambition  to  rise  from  their  servile  and 
degraded  condition  ?  VV'^hy  has  it  not  occurred  to  some  one  of 
these  ])eoplc  to  build  a  permanent  hal»itation  to  protect  him  from 
the  rain  and  the  sun  ?  1  have  myself  often  noticed  that,  in  north- 
west  Australia,  the  natives  have  no  coverini;  by  night  or  day, 
and  although  skins  of  aniuuils  are  abundant,  tiiey  do  not  trouble 
to  make  a  rug,  or  even  a  cloak. 

As  no  Idea  appears  to  have  entered  into  the  mind  of  the 
Australian  abori^nals  to  cultivate  the  soil,  their  whole  attention 
is  given  to  seeurtng  game  by  hunting,  and  in  this  they  are  very 
expert.  All  their  implements  are  laahioned  for  this  purpose,  and 
for  self-defence.  There  seems  to  be  very  little,  if  any,  inventive 
genius  among  them  ;  and,  seeing  that  nearly  all  their  arts  are 
possessed  equally  by  those  on  the  whole  coast  line  and  by  thosM 
in  the  interior,  it  all  points  to  the  conclusion  that  the  aboriginals 
of  Australia  have  come  from  a  connnon  stock,  and  that  this  stock 
must  have  possessed  the  same  customs,  manners,  and  tradition* 
as  are  now  possessed  by  their  descendants,  which  have  l>een 
retained  ever  since,  without  any  improvement  or  otherwise, 
except  in  small  and  isolated  instances. 

There  is  prohably  no  race  of  people  which  has  done  so  little 
to  leave  behind  it  a  record  of  its  existence  as  the  Australian 
aboriginal  race,  and  no  race  has  been  so  little  able  to  cope 
with  civiliaation.  After  existing  in  their  own  savage  state  for  an 
immense  time,  an  intercourse  of  about  half  a  century  with  a 
civilized  race  has  been  sufficient  to  almost  remove  them  from  the 
face  of  the  earth.  Other  peoples  have  sutlered  and  have  gradually 
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j^iven  way  and  l)eeome  extinct,  or  almost  so,  l)efore  the  advance 
of  civil iiuition,  but  in  no  case,  I  think,  has  the  progress  of 
extinction  been  so  rapid. 

It  seems,  therefore,  in  reviewing  the  present  position  of  the 
aboriginal  race  of  Australia,  to  be  a  great  duty  we  owe  to  them 
and  to  Australia,  not  only  to  try  to  preserve  the  race  from 
extinction,  but  also  to  preserve  their  history,  laws,  habits, 
traditions,  and  language,  as  far  as  is  possible,  and  there  is  still 
sufticient  time  to  do  this  as  regards  the  interior  of  the  continent 

I  can  only  now,  in  these  few  words,  urge  upon  all  who  have 
the  means  and  the  opportunity  to  use  every  endeavour  to  collect 
reliable  information  on  this  subject,  for  however  unimportant 
particular  details  may  apjtear,  they  may  eventually  prove  of  great 
value  in  dealing  with  the  history  of  the  aboriginal  Australiau 
race. 
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We  ;iie  iiif't  for  the  advanceineiit  of  science  ;  and  in  this  section 
for  improvement  in  the  brancli  of  knowle<lge  wliicli  teaches  the 
causation  of  dise^ise,  and  the  conditions  ancillary  to  disease  which 
act  by  impairing  iano^onal  effidency.  A  iluurp  dlitmction  is 
thus  drawn  between  the  science  and  the  art  of  sanitation.  The 
fonner  r^rds  the  phenomena  of  life,  and  espedally  its  duration, 
tinder  observed  conditions ;  the  latter  devises  the  means,  which 
are  sometimes  political,  sometimes  mechanical,  by  which  the 
teachiogs  of  science  may  be  put  into  practicei  anrl  the  circam- 
stances  favourable  to  life  he  provided  or  preserved.  And  I  choose 
rather  to  say  that  our  occupation  is  to  learn  the  causes  of  disease 
than  to  prevent  them  for  reasons  which,  if  they  are  trit^,  are  yet 
seldom  enough  mentioned  to  warrant  me  in  recalling  them.  If  it 
l>e  assumed  that  the  prevention  of  all  diseases  is  possible,  and  that 
by  preventing  all  diseases  the  average  duration  of  life  can  be 
extmided  antU  death  by  decay  become  the  common  course,  it 
needs  no  profound  reflection  to  show  that  the  change  could  be 
bat  temporary,  that  the  truce  could  but  serve  to  reinforce  the 
destroyer.  PMiably  the  suppositioii  is  fallacious,  since  we  are 
in  thrall  to  our  ancestors ;  but,  at  all  events,  success  in  that 
enterprise  must  ever  involve  failure. 

If  we  pass  from  thoujifht  of  disease  as  it  atiects  mankind  in 
general,  to  consider  some  kinds  of  disetise  in  relation  to  some 
sections  of  mankind,  however,  it  will  at  once  appear  that  the 
etfort  to  abate  them  is  natural,  and  may  be  successful.  The 
preventability  of  some  diseases  has  now  been  demonstrated.  <^)nc(; 
that  knowledge  gained,  systematic  effort  to  prevent  them  follows 
of  course.  Self-preservation  is  an  instinct;  what  man  desires 
instinctively  for  himself  civilised  man  desires  strongly  for  others : 
tlras  he  not  only  avoids  iiguiy  for  himself  but  he  warns  and 
protects  his  fellows,  althou^  nothing  of  them  be  knoMfn  to  him 
but  their  threatened  existence  Now,  in  learning  the  causes  of 
some  diseases  we  have  also  learned  that  their  introduction  to  the 
body  is  for  the  most  part  accidental  in  no  unusual  sense ;  and, 
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practically,  it  is  the  accidental  conjunction  lietween  specitic  causes 
and  susceptible  organisms  that  we  seek  to  prevent.  We  may, 
therefore,  speak  as  justly  of  vaccinating,  or  of  isolating  a  case  of  • 
fever,  to  ftvdd  aooldent — ^tliat  it  to  VKy,  to  prerent  oommunica- 
tion  of  the  cause  of  disease  to  persons  unaware  either  of  its 
propinquity  or  of  its  quality — as  we  speak  of  fencing  a  rerolying 
shaft.  It  is  thus  inevitable  that  we  should  endeavour  to  prevent 
some  diseases  ;  all  those,  namely,  which  have  been  shown  or  in 
the  future  may  be  shown  to  be  preventable. 

And  such  endeavour  may  he  successful.  Experience  in 
England  is  taken  to  show  so  much.  By  abatement  of  some 
diseases  a  large  number  of  deaths  have  in  tliat  country  br.  i- 
saved  to  persons  chiefly  between  the  ages  of  tive  and  thirty -ti\r 
years ;  and  the  a\  erage  duration  of  life  has  been  extended  for 
persons  by  as  much  as  two  years  and  a  tenth.  Thus  the 
diminutioa  in  deaths  has  brought  about  a  numerical  inerease  in 
population.  It  may  be  oontended  that,  by  so  many  lives  saved, 
or  by  so  many  years  of  life  added,  the  productive  power  of  the 
nation  has  been  increased.  For  reasons  that  will  ap[>ear  imme- 
diately, it  seems  most  likely  that  it  has  been  increased,  althougli 
not  to  the  full  indicated  extent ;  but  it  has  been  questioned 
whether  such  proximate  increases  will  ultimately  prove  tlie 
substantial  advantage  which  at  tirst  sight  they  seem  to  be.  It 
has  V)een  said  that  di.sfiise  attacks  the  weak,  that  by  checking  it 
many  of  the  weak  who  would  iiave  died  must  be  preserved,  that 
tlu'se  will  survive  to  the  reprocluctive  ages,  and  will  then  either 
reproduce  their  like  by  intermarriage  or,  by  union  with  the 
strong,  will  at  last  lower  the  genend  standard  of  vitality,  so 
that  the  productive  power  of  the  nation  will  be  diminished,  and 
its  tendency  become  towards  extinction.  And  perhaps  the 
following  illustration  might  have  been  adduced  in  support  of 
that  view  : — It  might  perhaps  have  been  suggested  that  the 
natural  term  of  life  is  still  set  at  three  score  years  and  ten,  and 
four  score  years  is  still  regarded  as  an  extension  too  seldoiii 
enjoyable  to  be  generally  coveted,  just  because  disease  has  l>e»-n 
left  unrestrained  during  the  last  four  thousand  years,  has  .steadily 
weeded  out  tho  weaker,  and  has  left  the  strong  to  reproduce 
their  like.  In  fact,  it  seems  that  there  is  at  bottom  mucii  uf 
highest  importance  in  the  view  mentioned  ;  but  it  is  surely  no^ 
the  whole  truth.  In  the  first  place,  the  diseases  whose  abatement 
has  led  to  the  saving  of  life  in  England  which  is  represented  by 
an  increase  in  the  average  duration  of  life  of  two  years  and  a 
tenth,  are  ohiefly  the  specific  contagious  and  the  filth-diseaaea  ; 
and  these  are  the  diseases  against  which  (in  the  main)  preventive 
medicine  is  thus  far  engaged.  It  Is  not  to  these  alone,  however, 
that  those  who  are  of  imperfect  constitution  succuml).  If  they 
escape  these  they  still  have  other  chances,  of  which  some  important 
ones  are  inherent  to  them,  of  extinction.    But,  secondly,  the 
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kinds  of  disease  referred  to  do  not  kill  all  they  attack  ;  while 
tht'V  farther  damage  thf*  constitutionally  defective,  and  leave  some 
•t  them  to  attain  to  reproductive  ages  still  less  fit  for  reproduction 
than  th»'v  were  born,  they  leave  others  in  a  damaged  condition 
wlio  were  horn  sound.  And  la.stlv,  while  thev  are  not  stien  to 
attack  those  of  imj>erfect  constitution  alone,  or  even  preferentially 
in  wwy  marked  proportion,  they  do  seize  preferentially  upon  those 
who  are  weak  merely  from  immaturity,  and  those  wlio  are 
weakened  and  depressed  temporarily  ;  while,  wl u*n  they  become 
fj.idemic,  or  when  their  causes  are  introduced  to  the  body  in 
>p«cial  ways,  they  seem  to  attfvck  the  weak  and  the  strong 
ni^j  indiscriminately.  In  shorty  although  disease  is  inevitable, 
nil  diseases  are  not  so^  and  if  we  may  not  choose  our  mode  of  death, 
vet  we  may  exclude  some  modes.  We  are  rightly  fixed,  therefore, 
to  prevent  some  diseases — ^we  obey  both  instinct  and  reason 
therein ;  and  if  the  near  limit  of  the  attainable  obHge  us  to  set 
our  aim  not  very  high,  a  measure  of  success  both  proximate  and 
remote  is  thereby  rendered  certain. 

I  began  by  mentioning  the  problems  which  Sanitary  Science 
seeks  to  elucidate :  namely,  the  causation  of  disease,  and  the 
nature  of  the  conditions  which  impair  function,  diminisli  vital 
efficiency,  and  so  conduce  to  shorten  the  duration  of  life.  The 
investigation  is  made  by  experiment ;  the  re.sults  are  found  l)y 
induction.  The  experiment  is  performed  without  our  active 
intervention,  or  is  unplanned,  the  corpus  vile  heini;  any  l)ody  of 
men,  and  the  conditions  of  experiment  those  under  which  they 
liappen  to  live  ;  the  record  of  observation  is  the  register  <»t'  the 
t;i«  ts  of  individual  lives  ;  and  when  these  individual  obsers  ations 
are  accurate  enough  and  numerous  enough,  they  may  b«}  classitied, 
ind  the  work  of  induction  mav  be  begun.  The  method  of 
•ollecting  'Lhe  ol>servation8  may  be  indicated  under  three  heads: 
tirst,  enumeration  of  the  people ;  secondly,  record  of  their 
individual  fertility  ;  thirdly,  record  of  the  individual  duration  of 
life  among  them.  Und«r  these  are  included  many  different 
detsik;  and  the  register  must  be  so  framed  as  to  facilitate 
oombination  of  the  several  particulars  into  more  or  less  broad 
classes,  and  bring  them  into  comparison  with  foods,  with  scnls, 
and  with  climates.  Few  enquiries  are  more  complioated  than 
thi«%,  which  seeks  to  estimate  the  vitality  of  nations  ;  for  trust- 
worthy conclusions  can  be  drawn  only  from  the  total  phenomena, 
all  d  which  are  inter-dependent,  and  influence  all  the  rest ;  and 
perhaps  few  are  more  difHcult,  because  many  conditions  which 
modify  the  import  of  individual  observations,  and  some  that  are 
<A  wider  effect,  are  but  accidental,  and  alter  from  time  to  time. 
The  general  lines  upon  which  such  an  investigation  is  planned 
should  therefore  l)e  broad  ;  and  if  tliis  arrangement  render 
onclusion  uncertain  at  first,  it  must  lie  remembered  that  the 
tacts  and  their  classitication  are  both  the  more  likely  to  be 
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aocnrate,  and  that  lapse  of  time  it  Alone  necessary  to  render 
sound  induction  possible.  And  time — or  what  is  in  this  case  ita 
equivalent  for  many  purposes,  mnltinde  of  accurate  individual 
observations — ^is  an  indispensable  condition.  Impatience  to  arrive 
speedily  at  some  result  is  fatal  to  soundness,  and  is  actually  the 
cause  of  much  of  the  doubt  with  which  the  science  of  vital 
statistics  especially  is  regarded  by  the  many.  Undue  haste 
leads,  on  the  one  hand,  to  resort  to  calculation  to  supply  the  place 
of  facts  for  direct  observation  of  which  in  suthcient  number  time 
enough  has  not  elapsed  ;  on  the  other  to  comparisons  superficially 
warmntaljle,  but  really  between  unlike  things.  These  errors  are 
niore  than  misleading  ;  they  obstruct  the  truth. 

If  tlie  lapee  of  long  peniMk  of  time  be  necessary  before  the 
observations  alluded  to  can  accumulate  in  sufficient  number  to 
afford  trustworthy  indications  of  the  vitality  of  a  nation — to 
funush,  by  comparison  with  the  conditions  under  which  its  people 
live,  indications  of  those  habits  and  surroundings  which  are 
inimical  to  prolonged  life  in  a  state  of  full  efficiency,  the  record 
which  is  at  last  to  yield  that  information  may  be  made  to  ser\e 
an  immediate  purpose  in  the  meantime,  namely,  detection  of 
some  of  tho.se  grosser  conditions  which  result  in  marked  or  in 
specific  disease.  If  the  nuuiher  and  ages  of  the  people  living 
within  defined  areas  are  known  ;  if  the  plan  of  recoixl  allow 
smaller  areas  within  those  larger  ones  to  be  examined  in  thi- 
detul  of  neighbourhoods,  of  streets,  and  at  last  of  that  ultimate 
unit,  the  house;  if,  whi]e  the  machinery  for  ascertaining  the 
causes  of  death  with  reasonable  accuracy  is  sufficient,  the  registra- 
tion of  deaths  under  causes  bo  prompt  and  complete ;  lastly,  if 
these  particulars  for  every  such  district  be  recorded  and  anal^ed 
under  supervision  of  a  professed  sanitarian  (who,  it  seems  neces- 
sary to  jidd,  nmst  be  of  medical  education),  then  the  information 
becomes  inmiedintely  available  to  direct  the  eH'orts  of  .SiUiitarj' 
authorities,  and  to  concentrate  them  upon  those  locaUties  where 
they  may  he  ino.st  profitably  made.  To  a  full  measure  of  this 
immediate  usefulness  recoixls  of  sickness  ai-e  almost  indispensiible  ; 
for  death  is  but  a  variable  incident  of  disease,  or,  in  other  wordn, 
current  death-rates  stand  in  no  constant  relation  to  sicknees-ratea. 
Registration  of  sickness,  however,  has  as  yet  been  done  nowhere^ 
I  believe,  on  the  national  scale.  But  the  register  of  illness  from 
some  diseases  is  now  in  a  way  to  be  kept  universally  in  England, 
where  it  has  already  been  kept  for  several  years  in  many  cities ; 
and  by  the  enlightened  action  taken  in  this  province  a  year  ago, 
the  registration  of  the  zymotics  is  now  universal  in  Victoria. 

Having  thus  ])rietly  indicated  the  kind  of  obser\  ation  in  which 
scientific  liygiene  luis  its  foundation,  tliree  points  may  lx» 
distinguishetl  as  being  of  esj>ecial  importance  to  us  in  Australia. 
These  are  separate  recoixl  and  analysis  of  the  general  tacts  of  life 
regarding  the  native-bom  population,  accurate  and  speedy  informa- 
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tioii  as  to  the  MOses  of  death,  and  information  from  year  to  year 
of  the  Dumber,  sex,  and  agra  of  the  people  by  rough  enumeration. 
Without  the  first  the  modification  in  old  races  which  changed 
environniefit  will  inevitably,  though  very  slowly,  produce  cannot 
be  watched ;  without  the  second  it  ia  neither  possil»le  to  observe 
similar  changes  in  the  rhai  actpr  of  disease  which  may  l)e  expected, 
nor  to  get  early  kno\vl«'d«(»*  of  the  prevalence  of  such  diseases  as 
iir»^  prevent«ble,  uor  t<>  discriniiiiati*  l)et\vcen  such  as  are  adven- 
titious (or  easily  j)i  c\  ciitable)  and  such  as  are  bound  U}>  with  tlu* 
more  tix^'d  conditions  of  life  ;  while  without  the  third  it  is 
impossii)le  to  make  just  comparison  either  between  the  sanitary 
state  of  this  country  and  of  others  which  may  be  considered  in 
general  respeeta  like  it,  nor  between  one  part  this  country  and 
another  part,  nor  between  separate  districts  within  any  one  such 
part  While  the  general  particulars  registered  must  be  nearly 
the  same  in  all  countries,  these  are  points  which  in  a  new  country 
demand  special  attention  ;  they  are  vital  to  all  the  useful  purposes, 
both  proximate  and  remote,  to  which  such  records  may  l)e  put. 
But  if  the  laws  under  which  stiitistic.il  enquiry  of  this  kind  is 
earned  on  in  Australia  l>e  examined,  it  will  be  found  that  thev 
are  either  copied,  or  slightly  alteretl,  from  the  English  law  of 
1837,  except  in  one  province,  namely,  in  South  Australia.  We 
have  adopted  that  law  which,  framed  as  it  was  for  another  and 
an  old  country,  was  a  lawyer's  Act.  Useful  for  some  legal 
purposes  of  great  importanoe,  it  was  defeotive  in  several  respeicts 
for  that  other  purpose  for  which  it  was  used— enquiry  into  the 
conditions  under  which  the  people  lived,  and  the  vita&tj  of  the 
nation.  It  contained  no  reference  at  all  to  the  cause  of  death  ; 
although  it  amply  sutiiced  the  legal  object  of  facilitating  and 
systematising  registration  of  births  and  deaths  for  purposes 
relating  to  property,  it  was  little  calculated  to  procure  that  prompt 
and  complete  registration  which  is  essential  to  observation  of  life. 
Generally,  it  is  under  this  law  that  we  try  to  ol)ser\  c  and  to  work 
in  Australia  to-day.  Secondly,  although  birth-place  is  a  particular 
required,  by  regulations  having  the  force  of  law,  to  be  recorded 
in  connection  with  tiie  fact  of  death,  in  no  province  is  that 
separate  analysis  and  comment  accorded  to  native-bom 
decedents  which  it  is  important  they  should  receive.  Thirdly,  we 
have  in  similar  fashion  adopted  the  decennial  census,  without 
regard  for  our  special  circumstances,  and  although  the  defeoto  it 
is  universally  admitted  to  show  in  old  countries  are  scarcely  a 
tenth  of  the  defects  it  has  in  new  and  growing  countries.  Thes** 
three  are  points  in  which  our  present  method  of  observation 
requires  speedy  reform,  for  want  of  which,  as  it  seems  to  me,  tlir 
elaln)rate  returns  annually  made  by  our  statists  are  far  from 
possessing  a  practical  value  commensurate  with  the  labour 
bestowed  upon  them. 

Now,  if  our  present  methods  of  observation  are  thus  defective, 
it  may  be  enquired  how  it  happened  that  we  adopted  them ;  and 
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it  seems  worth  while  to  attempt  to  answer  thii  question.  I 

believe  it  happened  for  reasons  incidental  to  the  population  of  a 
new  country  by  emigrants  from  an  old  one.  Perhaps  this  nuiy 
b"  illustrated  ))y  flisiussing  a  remark  which  fell  recently  from 
tliat  distinguished  sanitarian,  Sir  Douglas  Galton,  K.C.B.,  F.R.S., 
in  the  course  of  an  address  he  delivered  l>efore  the  Sanitary 
Institute.  He  said  :  In  colonies  sites  abound  that,  with 
ordinary  prudence,  might  have  been  kept  in  a  healthy  condition, 
but  in  which  ijq^norance  and  carelessness  have  in  some  cases 
produced,  and  in  others  may  prodnoe,  conditions  causing  wide- 
spread disease  and  death."  Tiiat  remark  has  reference  especially 
to  the  filth-diseases,  and  to  fever,  which  has  its  mode  of  spt  ead 
in  conditions  which  would  warrant  the  application  to  it  the 
same  epithet ;  these  are  the  distinctively  preventable  diseases,  of 
distinctively  local  diffusion  ;  and  we  know  very  well  that  they 
an'  among  the  most  important  of  all  the  causes  of  death  that 
swell  our  mortality,  about  one-ninth  of  the  total  deaths  in  url)an 
districts  being  due  to  them  alone.  There  is  therefore  something 
in  the  criticism,  something  to  warrant  it ;  but  I  venture  to  think 
that  more  appears  to  be  at  first  sight  than  will  stand  analysis. 
Settlers  do  not  enter  into  an  inheritance.  A  hundred  years  ago 
a  thousand  persons  sat  down  upon  these  shores,  who  by  natuml 
increase  and  by  immigration  have  become  three  and  a  half 
millions  to-day.  That  band  when  they  landed  began  a  struggle 
t  I  the  bare  neoessariesof  life;  and  when,  after  long  yearsi  they 
had  secui  e<l  a  measure  of  success,  a  similar  struggle  was  under- 
taken airain  and  again  in  distant  parts  of  the  continent  by 
Mtl-slioots  from  the  original  society.  When,  at  last,  pro^luction 
,.\,  Ht(lf'd  immediate  re(|uirement8,  and  some  revenue  became 
available,  it  was  s[)ent  upon  those  objects  which  »re  always 
among  the  lirst  needs  of  a  community  thus  established — I  mean 
the  maintenance  of  order  and  establishment  of  ommunicatiosut. 
These,  and  not  sanitary  measures,  are  the  prime  conditions  of 
corporate  life.  But  at  all  events  sanitation  could  not  early  secure 
special  attention  in  such  a  community,  because  the  diseases  most 
directly  amenable  to  it  do  not  begin  to  show  themselves  in  recog- 
nisable form  until  the  aggregation  of  men  upon  comparatively 
small  areas  has  l)ecome  considerable.  Prevalence  of  that  class  of 
diseases  is  attendant  u{K)n  city  life,  and  so  constantly  that,  of  a 
|ieople  among  whom  that  class  of  diseases  is  known  to  prevail,  city 
life  may  be  predicated.  But,  it  will  be  observed,  by  the  time  a 
population  has  become  urban,  a  certain  organisation,  or  at  least 
certain  habits  of  life,  have  been  devised  or  fallen  into  before  the 
<langer  referred  to  is  felt,  and  have  become  more  or  less  fixed  and 
difficult  to  alter  by  the  time  necessity  for  alteration  becomes 
apparent.  In  themselves  these  constitute  an  obstacle  to  the  reforms 
which  are  then  seen  to  be  required.  Tliat  nearly,  and  in  relatioa 
to  that  one  class  of  diseases  that  precisely,  is  where  we  find  our- 


Digitized  by  Google 


PKBBIDEKT'S  ADDBB88— BBCnON  B. 


169 


selvM  to-day.     We  bare  not  so  much  to  insist  upon  preventability 
fts  to  endeavour  to  reform  rooted  Iiabits  of  life.    Yet  it  may  be 
suggested  that  the  danger  should  have  been  foreseen  and  guarded 
A^jAinst  by  suitable  organiaation,  either  at  first  or  from  a  very 
*^Ar\y  il&te  of  settlement.    Tliat,  however,  was  impossible  for  still 
other  and  all-sufficient  reasons.    Immigrants  to  a  new  land  do 
not  often  comprise  many  of  the  Ijest-instructed  in  the  mother 
country  ;  but,  whatever  their  quality,  they  can  but  brinjjf  with 
ihem  the  knowled^^e   which  was  current  at  the  time  of  their 
(i'^parture.     Now,  it  is  very  easy   to-<ljiy  to  speak   of  "  tilth- 
<li!^eases,"'  ami  to  point  out  the  certain  and  easy  methods  of 
preventing  them  ;  but  the  knowledge  which  warrants  the  epithet 
now  applied  to  them  has  not  long  been  established,  and,  above  all, 
has  not  long  been  current.    It  is  but  sixteen  years  since  Sir  John 
Simon,  K.C.B.,  F.R8,,  found  it  expedient  to  recapitiilate  the 
knowledge  regarding  their  causation  which  had  slowly  accumulated 
under  his  dii^ction  during  the  preceding  twenty-fiv  e  years,  and  to 
present  it  in  a  formal  report  to  the  l^gUsh  Local  Government 
Board,  of  which  he  was  at  that  time  the  medical  officer.   At  so 
late  a  date  as  that  he  found  it  expedient  to  write  that  remarkahle 
paper,  to  illustrate  it  with  notable  instances,  and  to  enforce  it 
with  all  the  arts  of  lo;^dc  and  of  rhetoric  of  which  he  is  an 
acknowledged  master,  for  guidance  id  the  chief  administrative 
iMxly  of  that  day  in  England.  This  was  necessary  in  that  country 
which  has  led  and  leads  the  world  both  in  scientific  and  in 
executive  sanitation,  in  1874.    But  by  that  date  the  tilth-^liseases 
had  already  become  established  amongst  us,  and  were  even 
attrrictiiig  our  attention. 

.My  tirst  object  in  making  that  quotation  was  not  to  re})ly  to 
the  opinion  expresse<l  in  it.  I  wished  to  show  that  we  have  thus 
far  enjoye<l  all  the  advantages  and  all  the  disadvantages  of 
inheritance,  in  order  to  point  out  in  relation  to  the  present  subject 
{to  which,  however,  the  quotation  is  cognate)  that  we  labour 
under  inherited  disadvantages  almost  exclusively.  We  have 
inherited  a  law  for  the  registration  of  hirths  and  deaths  which 
vas  no  sooner  passed  than  it  was  seen  to  he  defective  in  a  most 
important  respecf*  And  we  have  inherited  a  habit  of  decennial 
censuses.  The  decennial  census  has  been  again  and  again 
condemned  in  England — in  a  country  where  population  is  not 
only  established,  but  to  a  large  extent  settled  in  custricts  and  in 
towns  so  old  as  to  have  become  fixed  in  those  conditions  of 
occupation  which  almoat  govern  age-distribution.  Even  in  such 
a  country  decennial  enumerations,  when  not  supplemented  by 
annual  rough  enumerations  under  sex,  age,  <kc.,  have  been  found 
to  lead  to  remarkable  error  when  their  results  have  been  used 
together  with  deaths  to  gauge  the  sanitary  condition  of  localities 

'  Ttie  oiiiiui^ii  of  pmaMm  fiom  the  original  Act  wa«  in  nuNtt  oa^ei  »ii|ipli«d  npou  ito 
&.upU4Ni  io  An-ftimliA. 
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in  iiiter-censual  years.  Yet  here  in  Australia,  in  a  new  couuti  \v 
where  the  population  is  annually  recruited  by  immigration,  where, 
to  speak  of  one  proyince  alone,  I  have  daring  the  past  few  year» 
seen  in  one  case  about  seven  thousand,  and  in  the  other  about 
fifteen  thousand,  persons  accttmulate  within  two  or  three  years 
upon  previously  uninhabited  areas,  and  where  siuihir  displace- 
ments of  population  are  common ;  where  in  the  eleven  years,  1876 
to  1886,  the  excess  of  arrivals  over  departures  was  more  than 
528,000,  or  moi*e  than  one-sixth  of  tho  total  population  in  th^ 
latter  year.  Under  these  circumstances  we  adhere  to  the 
decennial  census,  and  strive  to  supply  its  defects  in  iiiterveninij 
years  by  calculation.  It  is  plain  that  this  cour.se  must  often 
lead  to  serious  error ;  and  in  point  of  fact  it  was  found  at  the 
census  of  1881  that  the  enumerated  population  fell  short  of 
the  estimated  population  by  more  tliaa  67,000  in  Victoria, 
and  by  nearly  30,000  in  New  South  Wales,  upon  enumerated 
totab  of  862,346  and  751,468  respectively.*  The  death-rates 
published  in  these  provinces  for  1881  (and  proportionately 
in  former  years)  must  have  been  considerably  below  the 
truth,  since  tliey  were  calculated  upon  these  exaggerated 
estimates  ;  and  in  certain  cities  or  localities  they  must  have  Ixh^u 
still  more  erroneous — here  by  excess,  tliere  by  defect.  False 
impressions  of  the  state  of  the  [)ublic  healtli  must  liave  been 
gi\  en  for  that  if  for  no  other  reasons. 

But  tliere  are  other  reasons,  and  most  important  ones.  We 
.  have  adopted  the  laws  and  organisation  which,  good  or  bad,  werp 
devised  to  suit  an  old  country.  They  are  especially  unsuited  to 
our  circumstances.  We  inhabit  a  fitvoured  land.  If  a  eom- 
paratively  small  and  scarcely  inhabited  area  be  excepted,  there  is 
no  malaria  in  Australia ;  and  it  is  precisely  the  absence  or 
presence  of  malaria  which  distinguishes  a  healthy  from  an 
unliealtliy  climate.  The  camivora  which  in  some  other  partly 
occupied  countries  levy  a  heavy  tax  upon  mankind  and  hin<j*  r 
settlement  are  entirely  wanting,  while  the  reptiles,  if  tliey  are 
not  for  the  most  part  harmless,  are  at  all  events  of  but  small 
practical  consequence.  And  then  the  countiy,  although  conti- 
nental in  size,  is  separated  from  the  rest  of  the  world  by  wide 
seas ;  it  presents  great  variety  of  climate,  but  extreme  cold  in  no 
part ;  and  it  is  so  fertile  that^  while  production  has  long  been  iu 
excess  of  local  needs,  the  natural  limit  to  increase  is  clearly 
almost  infinitely  removed.  Nor  are  special  conditions  less  favour- 
able to  life.  Ample  food,  varied  and  nutritious^  is  easily  within 
the  reach  of  all  ;  the  terms  of  labour  are  uniformly  reasonable ; 
occupations  and  amusements  are  chiefly  out-door  ;  the  specific 
population  is  everywhere  low,  if  some  comparatively  small  are^s 
of  the  larger  cities  be  excepted ;  and  the  general  population 
youthlul. 

Wrriitii  ami  Progr»i4otNew  8<mtU  Wale*.  ISSP^.**  Mr.  T.  A.  Cog hlsn.  OoTemmait  ! 

Stutihtician. 
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Now  these  are  Tei-y  special  and  veiy  favourable  oondittona. 
But  we  who  enjoy  them  are  not  native  to  them.  In  the  propor- 
tion of  about  one-tliird,  I  believe,  the  population  is  merely 
immigrant ;  and  for  the  remaining  two-tbirda,  although  they  are 
actually  native  l)orn,  but  a  ver}*  small  proportion  come  of  nativo- 
born  parents,  and  still  fewer  can  be  in  tlie  third  cjeiieration  of 
luitive-birth.    So  that  not  only  the  immigrants  but  the  parents- 
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of  the  greater  part  of  the  native-born  popolatioii  (who  came,  of 
course,  mainly  from  northern  European  countries)  entirely 
changed  their  conditions  nf  life  when  th^y  settled  in  Australia. 
That  change  of  surroundin<j;s  will  at  last  produce  changes  in  the 
constitution,  hahits,  and  modes  of  thought,  which  wer»'  prevalent 
in  the  old  world  among  them.  Tn  the  future  characteristics  will 
inevitably  develope,  wliich  may  he  properly  called  Australian,  or 
racial.  But  such  changes  are  not  made  in  a  generation  or  two. 
Such  as  may  be  observed  in  the  earlier  generations  ol  the  native- 
born  are  not  of  the  kind  referred  to---tbat  is  to  say,  are  not 
characteristic  nor  permanent.  They  are  sach  as  may  be  observed 
in  the  individual  long  resident  in  an  alien  climate^  and  such  as  are 
ready  to  disappear  after  return  to  the  land  of  his  forefathers.  It 
18  most  important  that  this  slowly-approaching,  this  momentous 
change,  should  Ije  watched.  But  how  do<'s  the  case  stand  •  Have 
any  st<'ps  at  all  been  taken  to  observe  and  to  record  it  ?  Does  any 
register  exist  from  which  its  lieginnings  may  be  ascertain<Ml,  and 
its  direction  forecast  ?  The  only  way  in  which  this  could  Im?  done 
would  be  by  connecting  the  individual  records  of  birth  with  the 
corresponding  records  of  death.  But  in  no  province,  nor  in  all 
the  provinces  (which  together  constitute  but  one  country,  and  on 
any  reasonable  plan  of  vital  statistics  'would  be  dealt  with  as  a 
whole,  as  well  as  in  parts  distinguished  by  their  geology  and 
their  climate)  is  there  the  organisation  which  would  warrant  the 
statement  of  which  our  politicians  are  fond,  that  "  we  assist  at  the 
bii-th  of  a  nation."  For  want  of  the  foresight  which  is  the 
characteristic  of  statesmanship,  we  do  but  stand  by  while  a  nation 
evolves  itself — a  jiation  that  may  someday  arouse  to  find  its  mo4le 
nf  government  unsuitetl  to  tiie  altered  customs,  the  altered  habits 
of  thought,  the  altered  views  of  morals,  into  which  it  has  been 
imperceptibly  moulded  by  surroundings  alien  to  the  race  from 
which  it  sprang,  and  from  which  it  took  its  laws. 

And  under  the  circumstances  of  life  in  Australia  which  I  have 
described,  I  venture  to  say  that  the  manner  in  which  many  of 
the  particulars  at  present  gathered  are  often  dealt  with  is  not 
only  useless  but  misleading.  As  we  have  taken  the  Acts  from 
the  old  world,  so  (though  by  no  means  necessarily)  are  we  in  the 
hal*it  of  comparing  the  results  they  afford  us  with  old-world 
results.  It  seems  to  be  forgotten,  or  at  all  events  it  is  practically 
overlooked,  that  deatli-rates  have  appreciable  value  oidy  in  relation 
tc^  various  coincidental  conditions — to  race,  feeding,  climate, 
density,  as  well  as  to  many  others.  VV^e  never  tire  of  comparing 
our  general  death-rates  with  those  of  countries  which  differ  from 
ours  in  nearly  every  condition  of  life  as  widely  as,  on  the  same 
j^lobe,  is  well  possible;  and  especially  we  refer  our  results  to 
Eni^ish  standards.  If  unlike  things  may  be  compared,  that  is 
inevitable;  for  English  statiitics  are  at  once  fuUer  and,  with  the 
•discount  to  which  all  such  figures  are  liable,  more  accurate  than 
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those  of  any  other  coantry.  But  it  is  only  like  things  that 
snifinr  comparison ;  and  when  from  the  contrast  of  nnlike  thins^s- 
we  draw  conclusions  eminently  flattering^  to  our  own  country — 
we  have  the  flattery  for  our  pains.  It  is  simply  impossible, 
under  the  sfeneral  conditions  descril>ed,  that  our  death-rates  for 
provinces  should  approach  those  of  older  countries  as  a  rule. 
I  will  try  to  make  this  clear  by  giving  an  example  of  the 
comparison  between  unlike  things  to  which  I  allude,  and  I  will 
point  out  the  extra%'agant  lengths  to  which  it  may  lead  those  who 
indulge  in  it  unreservedly  ;  and  as  I  draw  it  from  the  annual 
statisdeal  report  of  one  proTinceamonff  several,  I  beg  that  it  may 
be  noiioed  tiiat  all  such  reports  are  uable  to  a  measure  of  the 
same  criticism,  although  not  to  the  same  ezaetly.  I  choose  thia 
instance,  in  fact,  partly  on  account  of  the  deservedly  eminent 
reputation  of  the  Government  Statist  of  Victoria  (Mr.  H. 
Hayter,  C.M.G.),  who  is  officially  responsible  for  it,  and  partly 
because  it  is  apter,  rounder,  and  more  suitable  for  quotation 
than  any  other  of  the  kind  I  have  seen.  Mr.  Hayter  s^iys 
(and  he  rej)eats  the  statement  annually  in  several  years)  that  it 
has  been  held  by  high  authority  that  in  countiies  in  which 
the  climate  is  healthy,  hygiene  properly  attended  to,  and  the 
population  in  a  normal  condidon  as  regards  age,  the  ordinary 
mortality  incident  to  human  nature  wtould  probably  cause  the 
death«rate  to  be  in  the  proportion  of  about  17  per  1000  persons 
living  f  and  he  then  goes  on  to  point  out  that  in  the  province 
with  which  he  is  dealing  tliat  rate  has  been  exceeded  only  seven 
times  in  27  years,  and  that  the  average  death*rate  over  that  long 
series  of  years  has  l^een  only  15.57  per  1000  persons  living.  What 
inference  must  be  drawn  from  that  comparison,  which  seems  to 
show  that  in  Victoria  the  ordinary  mortality  incident  to  hum  in 
natuiv  ■'  has  somehow  been  eluded  ?  What  must  the  gener  al 
reader,  what  must  the  lei<islator,  whose  studins  may  chance  not 
to  liave  included  the  subject  of  vital  statistics,  infer  from  it  I 
Must  be  not  conclude  that  his  province  is  in  feet  doing  remarkably 
well ;  that  it  affords  no  scope  for  the  operations  A  preventive 
medicine^  and  wonder  within  himself  what  all  the  stir  about. 
legislati<Ri  for  health  means  f  But  when  I  mention  that  the  high 
authority  alluded  to  is  no  less  a  person  than  the  late  Dr.  Farr, 
C.B.,  F.H.8.,  it  will  be  suspected  that  error  has  somewhere  crepty 
in  ;  and  I  will  explain  it  in  order  to  introduce  some  remarks 
touching  the  search  for  a  health-standard  witli  which  to  compare 
our  rates,  to  which,  indeed,  the  present  fallacy  is  at  bottom  due. 
What  Dr.  Farr  really  said  was  this: — He  had  been  examinin*^ 
the  mortality  in  54  healthy  districts  of  England,  and  had  found 
it  to  be  17  in  the  1000  living,  and  he  liad  compared  it  with  the 
mortality  for  all  England,  which  he  showed  to  be  22  in  the  lOOO 
living.  Upon  those  loesl  facts  he  ventured  to  base  the  following, 
genmlisation  of  local  application  and  use.   He  said:  "It  will 
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not,  therefore,  be  pitcliiiig  the  standard  of  health  too  high  to 
assert  tlian  any  excess  of  niortulity  in  English  districts  over  17 
annual  deaths  per  1000  living  is  an  excess  not  due  to  the  niortHlity 
incident  to  human  nature,  but  to  foreign  causes  to  be  repelled, 
and  by  hygienic  expedients  conquered."  There  is  a  wide 
difierence,  it  will  be  noted,  between  Dr.  Farr's  cautious, 
•conditional  statement,  and  the  nett^  poritive  tenns  of  the  quotation 
I  first  made.  But  the  point  to  whicn  I  now  direct  attention  with 
reference  to  the  search  for  a  health-standard  for  this  coontry  is 
that  Dr.  Farr  is  careful  to  limit  the  implication  of  his  generalisa- 
tion to  England,  to  the  observed  facts  of  life  among  that  particular 
population  living  under  the  particular  conditions  presented  by 
that  country.  And,  in  fact,  all  health-standards  must  be  drawn 
from  the  very  countries  within  whieli  they  are  to  be  set  up,  unless 
the  comparisons  made  with  them  are  to  be  delusive,  misleading, 
and  obstructive  to  true  progress. 

In  giving  tliat  example,  1  have  shown  that  its  logical  conclusion 
is  a  reductio  ad  ahsurdum.  But  a  defence  might  be  set  up — 
it  niiglit  be  said  that  want  of  oorreetimi  for  age  eaqdains  the 
.alleged  phenomenon.  That  would  be  sound  as  far  as  it  goes^ 
although,  of  course,  it  would  be  destructive  to  the  comparison 
•instituted.  It  is,  however,  far  from  being  the  only  correction 
needed,  as  may  be  easily  shown  from  another  part  of  the  work, 
where  it  is  made,  or  ratiier  allowed  for.  Mr.  Hayter  there  uses 
Mr.  Sargent's  plan  for  eliminating  the  disturbinu::  influence  which 
ine([uality  in  age-distribution  has  over  such  comparisons  between 
two  different  countries  or  cities.  This  consists  in  finding  the 
death-rates  in  the  two  places  at  the  usual  age-groups,  and  in 
.  ascertaining  the  absolute  number  of  deaths  they  would  atibrd  in 
each  place  upon  the  supposition  that  an  equal  number  of  persons 
were  living  in  each  at  each  age-period ;  and  then  in  stnking  a 
rate  upon  each  total  hypothetical  population  with  the  two 
absolute  numbers  of  deaths.  Mr.  Saigent  called  this  a  method 
of  ascertaining  the  specific  mortality— -Mr.  Hayter  prefers  to  call 
it  the  **  adjusted  death-rate."  Its  use  appears  to  be  in  places 
where  the  ages  of  the  people  are  knawn^  to  save  the  trouble  of 
redistributing  one  of  the  populations  under  aj^es  to  agree  with 
the  other.  Mr.  Hayter  compares  in  this  manner  the  mortality 
at  age-groups  (calculated  mainly  upon  (stimated  numbei-s  livijig 
at  ages)  in  Victoria  with  that  in  England  ;  and  the  result  is  still 
vastly  in  favour  of  the  former.  The  general  reader  will,  then, 
get  from  this  comparison  confirmation  of  the  opinion  to  which 
Uie  first  led  him — ^Uiat  there  is  in  reality  very  little  for  ssnitation 
to  do  in  his  province.  But  what  is  the  fact  t  It  is  that  the 
comparison  is  fidse.  It  is  instituted  between  places  which  are 
quite  different  in  general  respects,  as  I  have  already  pointed  out ; 
but  they  are  diflerent  in  the  following  particulars  especially, 
which  alone  are  fatal  to  the  supposed  parallel : — Victoria  is  a 
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province  which  carries  an  estimated  number  of  1,030,119  persons 
<IdS7)  on  8S,000  square  miles,  of  which  497,000  live  in  five 
c  ities,  the  largest  having  a  population  of  391,000.  England  is  a 
country  which  carries  2S  millions  on*  58,172  squan*  miles,  of 
whom  9,244,099  live  in  28  towns,  of  which  the  liugest  has  a 
population  of  4}  millions.  This  ditlerence  in  density,  and  a 
dozen  other  ditierences  involved  in  it,  render  the  comparison 
misleading ;  and  indeed  a  careful  reader  would  tind  food  for 
refleetion  if  lie  observed  that»  notwithstanding  these  flatteries,  the 
in&ntile  death-rate  of  Melbourne  and  suburbs  is  (mean  <^  10 
years  1876-87)  169*7,  and  higher  by  17-7  in  the  1000  than  that 
of  London  (mean  of  10  years  1877-86,  152),  although  the  latter 
city  carries  more  than  ten  times  as  many  people  on  less  than 
half  the  area.* 

I  need  not  press  these  particular  examples  farther,  having 
viiosen  them,  indeed,  chieHy  V)ecause  Mr.  Hayter's  eminence  in 
sf'venil  branches  of  statistical  enquiry  goes  far  to  render  them 
conclusive.  After  repeatin^f,  therefore,  that  all  our  statistical 
repoi  ts  are  upen  t<>  similar  criticism,  1  just  mention  those  of  the 
Registrar-General  for  Tasmania  (Mr.  Robert  M.  Johnston, 
F.llS.)  I  r^rd  the  labours  of  this  gentleman  with  respect,  and 
all  that  I  wish  to  say  of  them  is  this :  he  shows  not  only  that  he 
is  very  well  aware  of  all  the  points  to  which  I  am  now  in  cursory 
fisshion  drawing  attention,  but  that  while  writing  he  has  them 
•constantly  in  mind  ;  yet  he  falls,  after  all,  into  what  I  may  call 
the  familiar  error  of  the  professed  statist.  He  strives  to  supply 
the  place  of  observed  facts,  which  are  wants ni;,  by  allowance  and 
by  calculation.  Now,  I  do  not  contend  that  such  meth(Kls  are 
nnjustitialjlf  or  always  profitless.  Among  statists  they  may 
s. iMM'times  serve  a  useful  purpose  ;  and  indeed,  were  the  facts 
tinii&certainable,  we  might  all  of  us  Jiave  to  be  content  with 
cautious  speculation,  and  we  might  derive  from  it  that  support 
which  is  ajforded  by  theory  when  facts  b^gin  to  fail.  But  that 
is  not  the  present  case :  the  facts  are  accessible,  and  their  obser- 
x-ation  is  in  many  respects  a  mere  matter  of  suitable  organisation. 
That  being  so^  I  do  not  know  but  our  statists  are  seriously  in 
error  to  amuse  us  with  speculations  which  are  largely  of  theoretical 
lyases,  and  wliich  those  unacquainted  with  statistics  cannot 
effectually  scrutinise. 

T  just  now  called  such  errors  the  famiHar  errors  of  the  professed 
statist  ;  and  they  are  not  cijntined  to  the  gentlemen  wlio  comment 
on  our  records  here.  The  Government  ^Statistician  of  New  Soutli 
Wales  (Mr.  T.  A.  Coghlan,  Assoc.  M.  Inst.  C.E.),  reproduces  in 
his  volume  of  *<The  Wealth  and  Progress  of  New  South  Wales" 
for  1888-9  the  mean  after  life-time  at  ages  calculated  for  the 
people  of  Queensland,  New  South  Wales,  and  Victoria,  taken 

*  Loudon :  KUieetj  Begi-itratioa  Louilo.i ;  now  the  '*  Couuiy  ut  LoikIoii  (tor  ailuiiuU 
trntWe  pmpoHOi;.'* 
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together,  by  Mr.  A.  F.  Burridge,  F.I.A.    I  have  not  seen  the  | 
original  paper,  but  the  tnhle  is  apparently  constructed  from  tiie 
deatlis  registered  durinp:  the  \  '2  yeai-s  1870  t<»  1881,  andtliecensus  ! 
eiiuiiieratioiis  of  1871  and  1881   (assisted  in  Queensland  )»y  the  , 
enumeration  of  188()).  the  a^'e-distrihution  for  intervening  yeai-s  . 
being  calculated.    With  tiie  aid  of  the  result  Mr.  Coghlan,  like  I 
his  confreres^  draws  comparisons  between  the  expectation  of  life 
in  these  provinces  of  Australia  and  in  other  parts  of  the  world, 
which  are  very  flattering  to  the  former.   Bnt,  without  going  to  I 
the  very  bottom  of  the  calcuUtion,  and  there  is  much  to  be  dng 
up  thenoe  and  anxiously  scrutiniBed  in  all  oountries  in  which 
decennial  censusi/s  are  the  rule,  what  is  a  life-table  designed  to 
do  %   Is  it  not  designed  to  ascertain  the  after  life-time  at  ages  of 
a   particular   race   living   under    particular  conditions?  The 
possibility  of  constructing  a  life-table  for  a  population  which 
increases  by  innnigration  as  does  that  of  Australia  may  well  be 
questioned  ;  but  apart  from  tliat,  of  what  value  is  such  a  table  to 
Austraba,  or  to  the  world,  from  which  the  racial  or  national  or 
Australian  element  is  absent,  or  in  which  it  is  present  only  in 
unrecognisable  form  and  inappreciable  amount?   Are  not  ail 
these  comparisons  between  unlike  things,  and  all  these  methods 
which  use  elaborate  and  hasardous  calculations  to  supply  the 
place  of  observable  but  neglected  facts,  distinctively  unscientifio  I 
Direct  observation  of  the  foct,  patient  accumulation  recorded 
fact,  self-restraint  from  speculation  until  the  body  of  accumulated 
fact  is  surticient  to  warrant  induction,  and,  last  of  all,  induction 
with  aid  of  whatever  mathematical  formula?  may  then  seem  useful 
— these  are  the  essential  conditions  of  experimental  enquiry.  In 
relation  to  vital  statistics  we  neglect  them  at  present^  or  make 
little  more  than  a  show  of  observing  them. 

Having  now  indicated  the  quality  of  the  results  which  our 
modes  of  enumera;don  and  registration  furnish,  and  the  practically 
futile  character  of  some  of  the  calculations,  comparisons,  and 
inferences  which  are  based  upon  them,  I  proceed  to  touch  upon 
the  second  branch  of  the  topic  which  I  mentioned  at  first.  This 
is  the  use  of  the  same  set  of  (^Mervations  (or  tA  part  of  them;  for 
the  immediate  purposes  of  practical  sanitation.  And  just  as 
record  of  the  duration  of  life  is  the  leading  feature  of  the  data 
from  which  it  is  proposed  to  deduce  the  vitality  of  a  nation,  so 
accurate  record  of  tlie  cause  of  death  is  the  leading  feature  of  the 
register  which  is  used  to  give  direction  to  sanitary  organisations. 
But  upon  this  essential  point — accurate  return  of  causes  of  death — 
I  need  not  speak ;  most  of  us  have  alresdy  folly  considered  it  in 
relation  to  the  organisation  at  present  sanctioneid  by  our  Govern- 
ments, and  most  of  us  are  of  opuuon  that  the  returns  the  latter  i 
yields  are  in  this  respect  seriously  open  to  question.  I  therefore 
merely  insert  in  a  note  some  feicts  which  are  sufficiently  suggestive.  I 
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In  South  A,iutiali»  alone  is  a  medical  cettiflcate  of  the  cause  of  death 
rfvjuinxl  by  law  in  cases  in  which  a  medical  man  has  heen  in  att.»ndance. 
Kiiewhere  deputy  or  district  registrars  are  instruct*'d  to  enquire  for  the 
BMM  of  tiM  msmmX  attendant,  and,  if  poesible»  to  get  a  oertifleate  from 
.  him ;  in  some  cases  the  form  of  reg^ister  preecribed  in  schedules  to  the 
Act  includes  a  column  for  this  cntrj,  in  others  it  is  requirod  by  rej^a- 
tiona  made  by  the  Registrar-General ;  but  when  no  medical  man  was  in 
attendance,  any  person  qualified  w  roquSredto  gire  litfomiatkm  tonehing 
a  deaUi  may  assign  a  cause  to  it,  and  the  Registrar  is  nowhere  forbidden 
to  enter  causes  so  assigned.    In  the  second  place,  the  oflBoial  nosolo'^y  of 
the  Koyal  College  of  Physicians  was  in  one  province  used  for  the  com- 
pilation of  a  lirt  to  asnat  diitriot  legiatian  in  their  dn^,  and  there 
were  included  in  it  directions  for  dealing  with  causes  of  death  which 
might  l>e  assigned  in  popular  terms.    Tlie  following  are  a  few  of  these, 
taken  almost  at  random : — "Cauliflower"  is  to  be  recorded  under 
Order  YI.,Claaa8, 9 1  *'eold,  avagne  term  i  wae  it  hfoaefaitiaP  vnevmoniaP 
inBnenia  ?  if  undefined.  Order  I.,  Class  1.  8 ;  "  "coUapee — what  was  the 
canse  ?  class  accordingly  "  (in  these  two  instances  it  seems  that  the 
IKstrict-BeKistrar,  who  has  not  seen  the  case,  and  who  would  not  be 
nmeh  the  inter  if  he  had,  is  to  aaeertain  and  classify  the  cause  of  death, 
after  oonsultatkm  with  other  unqualified  persons) ;  "  constriction  of  the 
brain— bad;  Order  VI.,  Class  1,  13;"  "yellow  ferer  (remittent  fever). 
Order  L,  Class  1, 15 }"  ''shivering  fit  (ague  ?)  vi^e ;  Order  I.,  Class  3, 
V  This  list  was  adoi»ted  in  other  pronnoee  aftw  its  appeannoe  in  the 
first.    It  therefore  seems  to  have  supplied  a  want,  and  to  have  served  a 
purpose.     Thirdly,  Registrars-General,  under  the  older  classification, 
returned  deaths  from  unspecified  causes  in  the  proportion  of  about  less 
tban  one  per  cent,  to  total  deaths  i  and  vnder  tae  newnr  olassfflaatton  in 
the  proportion  of  frc«m  about  8  to  10  per  cent,  to  total  deaths  (the 
proportions,  perhaps,  having  been  nearly  the  same  all  along,  but  being 
now  more  easily  seen.)    Finally,  since  "certified"  and  "uncertified 
deaths  are  in  no  prorinoe  dlserfaninated  in  the  abstraets  (nor,  I  believe, 
in  the  registers),  there  are  no  means  of  judging  (unless  the  list  quoted 
be  taken  to  supply  them")  whether  the  8  or  10  per  cent,  mentioned  really 
include  all  the  deaths  which  should,  in  a  reasonably  accurate  sense,  be 
letoraed  as  due  to  unspecified  causes. 

hi  Sonth  Australia  a  medical  certificate  of  the  canse  of  death  is  not 
only  required  in  cases  on  which  a  me<lical  man  has  been  in  attendance, 
but  the  latter  is  compelled  by  law  to  fmnish  it.  That  the  cause  of  death 
should  be  ascertainea  in  every  case  (as  far  as  possible)  by  competent 
observers  is,  of  course,  essential ;  but  a  law  under  which  a  class  of  the 
people  is  compelled  to  render  skilled  or  professional  service  to  the  rest 
gratuitously,  and  under  penalties  for  failure,  is  obviously  and  grossly 
unjust.  The  GKyremment  of  South  Austnlia,  on  tiie  one  hand,  neglects 
to  oblige  its  paid  oAeers  (the  coroners),  who  are  espedallj  appointed  by 
it  to  ascertjiin  the  cause  of  death  in  doubtful  or  suspicious  cases,  to  desist 
from  returning  such  futile  verdicts  as  "  death  from  natural  causes 
and  on  the  oilier,  goee  out  of  its  way  to  enforoa  under  penalties  return 
of  llie  eanse  of  death  in  cases  to  which  no  sort  of  suspicion  attachee  bj 
members  of  one  class  of  the  people  governed  to  whom  it  stands  in  no 
special  relation  whatever.  The  violation  of  liberty  thus  described  is  of 
infinitely  greater  moment  than  the  injury  inflicted  on  the  particular 
class  that  in  this  case  happens  to  suffer,  and  should  be  found  of  TSrjr 
gowml  interest*  as  it  is  of  general,  and  of  the  highest*  importance. 

Anniial  rough  emmimtkm  of  the  people  living  within  dflfined 
areaa  of  oompuMtiTelj  small  also  (whidi  ahonld  be^  of  ooane, 
mndj  subdirinoiis  A  larger  definod  districti),  with  registnitioii 
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<d  births,  and  of  dewths  under  causes,  within  tlie  same  areas, 
together  with  regular  prompt  return  of  the  oV>servations  as  they 
are  made  to  the  chief  medico-sanitary  iiuthority  of  the  country 
for  analysis,  is  the  life  principle  of  practical  hygiene.  The  more, 
preventable  diseases  are,  if  not  of  local  origin,  at  all  events  of 
local  immediate  causiition  ;  the  metisures  to  prevent  them  must, 
therefore,  be  of  local  application.  Where  this  information  is 
wanting,  whatever  the  Mmimstrative  and  ezeeutive  sanitary 
•organisations  may  be,  and  whatever  their  possible  efficiency,  their 
•efforts  must  in  many  most  important  respects  be  without  system, 
difiiised,  wasteful,  and  must  therefore  yield  results  incommensurate 
with  their  cost  in  money,  in  labour,  and  in  thought.  It  is  possible 
to  express  the  roaccm  on  which  this  statement  rests  in  a  sentence  : 
Deaths  are  never  distributed  equally  over  districts.  Preventable 
■deaths  occur  where  removable  causes  exist ;  not  elsewhere. 

Now,  tliere  is  not  in  any  province — I  judge  fi'oin  nfhoial 
rejKjrts — the  mganisation  here  referreil  Uj  ;  the  numbers  of  the 
people  are  estimated  from  year  to  year ;  and  this,  which  is  a 
hazaixlous  process  when  applied  to  the  population  of  a  whole 
province^  becomes  simply  deceptive  when  applied  to  cities,  and 
especially  to  parts  of  cities;  the  sex  and  age^Ustribution  are 
brought  on  from  the  decennial  census  enumeration  in  a  similar 
way,  and  in  districts,  at  all  events,  are  therefore  in  reality 
unknown ;  and  the  record,  imperfect  as  it  is,  is  not  dealt  with 
for  purposes  of  local  sanitation  by  the  medical  officer  of  any 
authority.*  T  will  illustrate  the  result  of  this  want  of  praetical 
oi^anisjition— attain  a  failure  to  refer  to  the  fact,  and  so  far  a 
lack  of  scientific  method — by  a  concluding  compaiison  ;  it  shows 
that  the  work  of  central  health  authorities  is  done  iin<hr 
dithculties,  or  rather,  not  to  mince  the  juatter,  for  wiint  of  tiiis 
kind  of  direction  exactly,  remains  practically  fruitless  in  a  most 
fertile  field.  I  choose  for  the  test  the  proportion  of  deaths  from 
filth-diseasesf  and  enteric  (<Mr  typhoid)  fever,  because  it  is  now 
notorious  that  if  sanitation  can  certainly  do  anything  at  all — 
and  it  can  do  very  much — at  all  events  its  first  and  easiest 
successes  are  against  that  cla.ss  of  disflaHes.  That  is  now  a  well« 
est^iblishe<l  fact;  so  that  the  efficiency  of  any  sanitary  organisa- 
tion may  l>e  fairly  gauged  by  the  pn){M>rtion  of  deaths  that  t>ccur 
among  the  people  living  un<ler  it  from  tho.se  diseases.  My 
compiiri.son  is,  of  course,  between  Victoria  and  XewS. luth  Wales: 
n»»t  only  because  those  provinces  are  similar  in  populati<in  and 
in  many  other  respects,  but  because  they  differ  distinctively  in 
the  most  important  point — ^in  sanitary  law  and  oiganisatiotL 
But  the  two  provinces  are  not  comparable  as  wholes,  because 
they  carry  a  similar  population  on  widely  different  areas.  I 
therefore  select  the  metropolitan  areas  in  each  case ;  and  that 


•  Dr.  H.  T.  Wliituu  liM  lor  mMijr  jrvn  btm  BagiAtnur'CtaiMna  for  Um  provliiea  of 
Sonth  AiutmUa»  ftiid  for  M»  time  Ftvadent  ol  tlw  Oentnl  BomU  9f  H«lth  m  well, 
t  By  flUli'dUwMe%  diarrtMBa,  dyientery,  ud  diolcm  are  Intended. 
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is  the  more  suitable  Ijecause  the  filth-fliseases,  tkc,  are  diseases 
of  urban  life.  The  Mellx)urne  metropolitiin  area  is  marked 
otT  by  a  circle  <jf  ten  miles'  radius  (lescrilje<l  from  the  centre 
of  Alellxmrne.  Tt  includes  256  square  miles,*  and  it  carried 
an  estiinute<l  population  of  391,540  persons  in  1887.  The  Sydney 
metropolitan  area  measures  256  square  uiiles,  and  is  of  irregular 
shape.  It  owried  a  popuktioii  estinuited  at  350^866  in  1887. 
FVom  this  stfttement^  and  on  inspection,  the  two  areas  seem  fairly 
on  a  par  as  regards  densi^,  the  people  on  both  being  chiefly 
centered  at  one  part,  and  lor  the  rest  scattered  irregalarly  oyer 
mral  or  quasi-rural  districts.  As  to  geological  charactor,  I  ,-im 
informed  by  the  Oovemment  Geologist  of  New  South  Wales  (Mr, 
W.  C.  Wilkinson),  wlio  has  surveye<l  Ijoth  areas,  that  as  regards 
penneability  of  soil  and  retentiveness  it  may  be  taken  that  there 
is  not  much  ditierence  between  the  two  :  but  although  Melbourne 
stands  (in  seven  hills,  these  are  but  low,  and  of  a  conformation  which 
distinguishes  them  from  that  of  a  part  of  the  Sydney  area  where 
abrupt  ridges  abound.  As  to  climate,  in  Melbourne  the  hot 
season  is  shorter  than  in  Sydney,  and  the  cold  seascHi  when  it 
comes  is  mneh  colder.  The  yearly  mean  temperature  (22  years) 
is  57**2  F.  in  the  formen  and  63"*  F.  (29  years)  in  the  latter;  the 
mean  yearly  rainfalls,  25-53  inches  and  48*96  ;  the  menn  yearly 
nnmbttr  of  days  on  which  rain  fell,  130  and  154.  Melljoume  is 
near  the  sea  on  the  south  coast,  Sydney  near  the  sea  on  the  fertile 
east  or  Pacific  coast ;  the  latitudes,  37 '  49'  and  33'  5'  8.  lat.  All 
the  ditierence  as  regaixls  influence  of  climate  on  the  diari-hn»al 
ilij*eas<'s  is  in  Melb(iurne's  favour,  and  there  is  also  an  artificial 
dirt"ei"ence  l>etween  the  two  which  is  of  especial  importance  jis 
regards  prevalence  of  fever.  Melbourne  has  been  supplied  with 
ezcelknt  water  horn  a  very  early  date^  and  its  distribution  by 
pipes  has  more  or  less  kept  pace  with  the  growth  of  population 
and  the  extension  of  sabarbs.  Sydney,  on  ue  other  hand,  until 
the  third  month  of  1886,  had  but  a  scanty  supply,  drawn  from  a 
source  which  was  (during  the  years  presently  dealt  with)  befouled. 
This  imperfectly  served  the  aiy  (122,000  in  1885)  and  some 
districts  adjacent  to  it.  As  far  as  enteric  fever  goes  there  was, 
therefore,  during  the  period  dealt  with  a  very  great  advantfige  on 
the  side  of  MeUxiurne.  Next  as  to  sewerage.  It  may  at  tirst 
sight  \ye  supposed  that  the  a'/y  of  Sydney  (population  S7,000  to 
122,000,  1876-85)  has  in  this  respect  an  important  advant«^ge 
over  Melbourne,  since  it  has  for  many  years  been  sewered.  But 
these  conduits  are  "imperfect  aewera,  constructed  at  different 
times^  in  various  fashions^  running  in  many  instances  on 
unrecorded  and  now  f ofsotten  lines,  without  yentihition,  and 
diaehaiging  into  the  tidal  waters  of  the  harbour.'*!  Many 


*  The  eirde  maUmm  a  put  o<  tlM  tay. 

fSM ••A B«wtd  of  flM  8Miit«i7  Stale  of  New  SooUi  Wales,  <m  DeomtMr  8l8t|  USr." 
Wntf,  OlMulii  Potter,  Oofenaent  Mater,  bf  ttie  pmentwiikr. 
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of  them  are  in  £aot  either  natural  channek  oovmed  OTer,  or 
niMMrains  which  hare  been  conterted  to  the  we  of  eewera; 
and,  as  the  manner  in  iHueh  house  oonneetiooi  are  made 
oorreeponds  in  point  of  delectiveneBs  with  tiie  oonstruGtion  ol 
the  ohannels  mentioned,  each  muet  judge  for  himieSf  whether 
they  are  likely  to  be  an  advantage  to  the  people  nnng  them,  or 
the  reverse.  On  the  other  hand,  Melbourne  has  no  system  ci 
sewers  at  all.  Lastly,  the  niio  and  sex  distribution  of  the  two 
populations  cannot  be  compared  (except  by  estimate,  which  in 
the  case  of  any  small  area,  at  all  events,  is  in  my  opinion  more 
properly  called  a  guess)  ;  but  the  birth-rate  and  the  rate  of 
natural  increase  are  cum>iderably  higher  in  Sydney,  and  that,  of 
course,  gives  her  an  adnmtage  over  Melbourne.  80  that  in  this 
comparieon,  while  the  two  metropolitan  areas  are  nearly  on  a 
levM  as  regards  population,  speoific  population,  and  geological 
eharacteristic,  Sydney  has  the  general  advantage  of  a  hi^^ 
birth-rate ;  Kelboiime  has  the  gnat  advantage,  as  regards  fever, 
ol  a  pure  and  copious  water  supply,  and  as  r^^ards  diarrhoeal 
diseases,  that  of  a  coldf r  climate.  The  balance  between  them 
may  therefore  be  now  struck.  The  difierence  as  regards  laws  is 
as  follows : — 

Victoria  enjoys  a  very  complete  set  of  health  statutes,  the 
earliest  of  which  dates  from  1865  ;  it  has  a  Public  Health 
Department,  within  which  is  a  Board  of  Health  not  only  well 
known  to  be  composed  of  earnest  gentlemen,  but  haTinj^  the 
advantage  of  the  sagacious  advioe  <rf  its  permanent  President, 
Mr.  A.  P.  Akehmst;  and  it  haslooal  medioal  officers  of  health 
and  local  boards  of  health.  New  South  Wales  also  has  a  Health 
Department^  within  which  is  a  Board  of  Health,  which  my 
position  precludes  me  from  more  than  mentioning ;  but  that 
province  as  yet  has  not  any  health  statute  at  all,  and  of  special 
laws  relating  to  health  has  only  a  Quarantine  Act,  a  Dairies 
Supervision  Act,  and  an  Infectious  Diseases  Supervision  Act, 
which  applies  to  small-pox  alone.  That  board  has  statutory 
powers  uuder  other  Act  whatsoever.  So  I  describe  closely 
similar  areas  in  two  provinces,  in  one  of  which  elaborate  healtli 
Statutes,  administered  by  able  officers,  sre  operative^  while  in  the 
other  are  (as  regards  the  class  of  diswiHes  especially  refeired  to) 
abeolntely  no  l^gal  powers  at  alL  I  repeat  once  again  that  if 
executive  sanitary  organisation  can  do  anything,  it  can  reduce 
the  prevalence  of  fever  and  of  filth  diseases,  and  therstore — 
unless  there  be  something  wanting — that  class  of  diseases  might 
be  expected  to  be  rife  in  the  Sydney  area,  but  should  be  nearly 
absent  from  the  Melbourne  area.  1  shall  not  be  misunderstood, 
I  am  sure,  yet  I  will  say  distinctly  that  the  question  now  under 
examination  is  why  these  diseases,  notoriously  too  prevalent 
amongst  us,  continue  to  prevail ;  and  although  the  circumstances 
detailed  with  regard  to  the  two  cities  mentioned  render  their 
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experience  especially  useful  in  finding  the  answer,  I  do  not 
conclude  upon  a  comparison  between  them,  but  upon  a  general 
inference  which  has  application  to  every  urban  district  in  every 

province. 


%  s 

u  > 
< 

<  s 

o 

s  o 

» s 

00 

c  ^ 

>* 

^ 

C  U2 

5H 
'•^  a 

H 

^  ai 

§  1 
2  - 
"> 

S  .r 

-  g  s 

Bo* 

i    ffl  M 

a;  n3  s 

M  a  J 
*^  <  d 

>  ss 

u:  «  H 

SB  ^ 

sac 
>:  » 
o  « 

s 


as  ss; 

+  1  +1 

*&uy  •mtnqai 

pun  ppqdij, 

•Svinaomj 

•  • 

"8  = 

t| 

is 

i 

+  1  +1 

i$  8 

M  09              <^  CO 
+  1  +1 

OS  i 

+  1  +1 

CO 

•SaiAH  0001 

9  2 

•Unun  0001 

8  S 

a 

il 

j! 

,  1 

§  i 

^5 


5 


r  o 
t  t 

^  s 
9 

-  S  g 


5«i 


s. 

50  .a 

E  {■    .  .  d 


BO  8 

c  bo  i 

.2  =  >^ 

H 


»3 


Is  I 
s 

lis 

I. 

mi 

C  O  '2 

-J*  a 


5h  i 


=  5  ? 
c  C  a. 


*  g  >  .S  o  » 


U  ~  D 

•3  F  ci. 
C  S  = 
.  »•  »s 

<  a  C 

•21 


-.5 
Jg 


Digitized  by  Google 


183 


PRBUDnra^s  ADDBias — racTiov  H. 


In  1886  the  Sydney  water  supply  was  modifit^rl  ;  a  mixture  of  pure 
water  with  tlie  foul  was  distributed.  In  tho  third  quarter  of  1887  the 
foul  service  was  finally  discontinued.  A  water  of  n'eat  purity  was 
timed  into  existing  maimi,  and,  as  it  was  at  command  for  in  excess  of 
the  npods  of  all  the  population  within  reach  of  it.  extension  of  the 
service  was  thenceforward  carried  on  with  energy.  The  following  table, 
which  deals  with  the  time  elapsed  since  the  close  of  1885,  has  been 
obligingly  famished  by  the  Government  Statistician  ct  New  South 
"Wales  (Mr.  T.  A.  Coghlan).  The  time  is  too  short  to  warrant  oxpn^s.^ion 
of  opinion  upon  it  in  relation  to  water-supply ;  but  apart  from  that,  the 
fall  it  shows  seems  rather  greater  and  more  pronounced  (on  comparison 
wUJi  aimilar  rates  for  former  years)  in  deatiia  from  the  diarrluBal  diiiwiMM 
than  m  those  from  fever.  This  points  to  some  other  influence  at  work 
as  well  as  a  supply  of  purer  water,  and  the  number  of  houses  which 
daring  the  same  years  have  been  pr<^>erly  connected  with  new,  good 
■ewen  is  not  snfficient  to  constitute  it.  It  is  true,  however,  that  daring 
these  years  especial  efforts  have  been  most  strenuously  made  in  many 
municipal  districts  to  abolish  the  once  universal  cesspit,  and  have  l>een 
most  successful ;  and  this  is  an  alteration  which  would  tell  against  both 
diseases.  Were  it  possible  to  compare  different  districts  of  Sydney  on 
the  lines  in<licated  in  the  text,  it  might  easily  be  judged  to  what  extent 
tills  abolition  of  cesspits  has  been  effectual ;  for  there  are  some  populous 
districts  formerly  (or  down  to  about  four  yeara  ago)  riddled  with  them, 
which  now  have  for  all  practical  purposes  none  at  all,  while  others  hare 
remained  in  this  respect  quite  neglected. 
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That  is  the  coin|mn.son.  T  ask  whether  it  shows  any  fliHVrence 
in  preventable  mortality  from  the  tlLseases  naine<l,  such  ;us  might 
fturly  be  expected  under  the  different  circumstances  described  ? 
What  18  the  reason  t  1a  aanitatioii,  after  all,  powerless  t  Fkr  from 
that.  Not  in  Victoria  and  New  South  Wales  alone»  but  In  all 
the  provinces,  the  work  of  sanitation  is  being  attempted  in  the 
dark  for  want  of  precisely  the  kind  of  direction  which  miglit  \^ 
but  is  not,  got  firom  a  well-planned  record  of  births  and  deaths. 
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For  this  purpose  of  preventing  diseases — and  especially  for 
preventiiig  those  which  prevail  in  special  localities,  whose  spread 
18  in  the  main  due  to  local  faults — the  fiicts  regarding  death  are 
useless  when  they  are  returned  only  for  areas  of  large  extent. 
We  sonietiuies  see,  to  take  an  extreme  instance,  death-rates  fr(»m 
on**  or  other  cause  of  disease  ciiret'ully  struck  \i\Hm  the  {x>pulatinn 
ot  whole  provinces,  an<l  compared  toj^ether.  We  see  compaiTsons 
drawn  Ijf'twcen  the  numUei'  of  deaths  from  typhoid  or  from 
phthisis,  for  example,  in  ditierent  provinces,  a  rate  being  struck 
with  the  total  estimated  populations;  and  the  results  show  that  un 
regards  them,  Queensland  heivds  the  list.  Of  course  such  a 
comparison,  if  used  as  an  indication  of  sanitary  condition  (and  I 
do  not  see  any  other  object  in  making  it),  is  false  for  several 
leMons :  as  beoaiiBe  ^hdd  f ever  is  piractieaUy  a  diaeaM 
three  iustm  ol  adult  me»  and  because  new-comers  to  a  neSghbour- 
hood  w  a  conntry  are  its  especial  victims,  while  Queensland  has 
lor  long  received  a  steady  stream  of  youthful  immigranta,  whose 
deaths  (in  such  comparisons)  are  not  distinguished  from  those  of 
the  residents ;  and  similarly  with  phthisis.*   But  suppose  such 
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Queensland 
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32 

45 

31 
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Total  Australia,  Tasmania 
New  Zealand  

or  ^ 
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45 
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India  and  China ... 

• 

13 

10 

17 

Polynesia  ... 

•  •  • 

«  •  * 

201 

271 

188 

151» 

Other  Countries  ... 

•  •  « 

m 

234 

244 

220 

Unspecified 

9 

10 

7 

» 

Total 

1 

■ 

572  698 

494 

441 

(•miparisons  were  fair  :  considering  that  typhoid  is  a  <li.seas('  of 
locality,  of  what  practical  use  is  a  statement  which  represents  it  as 
prevalent  among  367,000  persons,  occupying  700,000  squiire  miles 
of  territory  ?  Does  it  afford  any  other  infonuation  at  all  than  that 
^rphoid  ia  there  f  Clearly  not^  But  let  another  course  be  taken. 
Let  the  locality  of  the  deaths  be  known,  and  they  would  be  seen 
to  occur  in  urban  districts  chiefly ;  then  in  particular  neighbonr- 
hoodiof  those  districta;  laatly  in  particular  atreets,  and  even 
eBpecially  in  particular  houaea  in  thoae  streets ;  and,  aimed  with 
this  local  knowledge,  the  sanit^iry  authority  could  ascertain  the 
local  cause,  and  fu^  the  sole  object  of  its  creation  by  removing 
it.  And  the  case  is  not  far  different  when  ratea  are  returned 


*Tlic  n<vi-tnir-(:eiiorn]  fnr  Qiuvn^laiMi  riH^onlx  tlw  UrthplAoe  ot  atl  deoedmte  from 
pltthisii,  aud  witii  tlie  foUowiug  iuntructive  resulU. 
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for  whole  cities,  or  even  for  municipal  districts  within  them. 
Such  rates  teach  nothing  of  practical  importance  to  the  prevention 

of  dibeahe. 

Before  accepting  the  invitation  to  occupy  this  chair  with  which 
the  Council  of  the  Association  honoured  me,  I  considered  whether 
it  were  poanble  to  indicate  any  partioolar  work  on  whieh  tiiis 
aeetaon  might  profitably  labour  at  oaoe  for  advanoement  of  the 
Science  of  Hygiene,  and  for  the  immediate  benefit  of  the  people 
of  this  continent.  After  looking  in  aeveral  directions  I  thou^t 
I  deecried  one  that  stood  forth  pre-eminent.  I  have  now  striven 
to  point  it  out ;  but  if  I  may  say  that,  following  the  ciistom  usual 
<m  such  occasions  as  this,  I  have  indicated  rather  tlian  described 
it,  if  for  that  reason  I  have  not  entered  into  great  detail,  nor 
spoken  with  complete  fulness,  I  am  aware  in  addition  of  very 
many  deficiencies,  for  which  I  ask  indulgence.  I  have  endeavoured 
to  say  as  much  as  will  lead  you  to  pursue  the  subject  farther,  and 
more  deeply.  I  have  tried  to  suggest  that,  aa  matters  stand,  we 
are  not  watching  tiie  growth  of  a  rsce^  but  cnreriooking  it  for  want 
(among  other  tlungs)  of  connecting  our  registers  of  birth  with 
our  registers  of  death.  And  I  have  endeavoured  to  show  that 
our  sanitary  organisations  in  general  are  wasteful  and  fruitless 
for  want  of  the  guide  which  annual  rough-enumeration  of  the 
people  under  sex,  age,  and  rateable  value  of  the  houses  they 
respectively  live  in  ;  return  of  causes  of  death  by  the  medical 
profession,  and  registration  of  tliem  under  medical  supervision  ; 
analysis  of  that  information  by  the  central  health  authority,  and 
ita  fre(|uent  and  speedy  publication  would  furnish.  I  do  not 
know  of  any  work  in  any  department  of  science  which  is  more 
important  to  the  wellsure  of  toe  people  of  Austrslia,  either  for  tlie 
immediate  purpose  of  preventing  disease  here  and  now,  or  for  the 
ultimate  purposes  of  good  government ;  and  I  venture  to  oondiide 
by  commending  to  your  attention  very  earnestly  the  immediate 
necessity  which  exists  for  reforming  in  many  respects  our  present 
methods  of  enumeration  and  of  registration,  and  for  procuring 
these  to  be  done  under  one  universal  law,  and  one  uniform  plan, 
in  every  province  of  Australia. 
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I  AM  conscious  that  many  local  iiieniljers  of  this  Assot  iation 
could  fill  the  Presidential  chair  of  the  Section  of  Lite  rature  and 
Fine  Arts  much  better  than  I  can  pretend  to  do.  It  is  therefore 
necessary  to  mention  that  those  members  are  ineligible  for 
election,  as  the  rules  of  the  ABSociation  provide  that  no  resident 
of  ihft  ookxiy  in  which  a  Qeneral  Meeting  takes  place  shall  hold 
the  positioa  of  Fresidentk  This  rale  alone  has  indaced  me^  as  a 
representative  of  Tasmania^  to  take  the  chair,  although  it  is 
jcaiee  nocessary  to  say  I  feel  deeply  sensible  ol  the  hoionr  d 
having  been  elected  to  it 

In  fonnally  opening  the  section,  I  propose  to  offer  but  few 
gmral  remarks  on  the  various  subjects  of  which  it  takes 
4iTg"^"^  as  I  desire  more  particularly  to  consider  the  present 
i-ondition  and  probable  future  development  of  these  subjects  in 
Australasia.  The  first  which  presents  itself  is  Literature,  but 
this  alone,  even  if  we  regard  only  that  of  our  own  country, 
presents  so  vast  a  tield  for  comment  that  it  is  clearly  impossible, 
within  the  scope  of  a  brief  juldress,  to  do  more  than  touch  a  very 
few  of  its  more  salient  jx)ints.  At  no  period  in  history  have 
such  floods  of  literature  been  poured  forth  for  the  instruction 
and  delight  of  a  reading  public  as  we  see  at  present.  To  those 
of  us  of  an  older  generation  it  is  marvellous  to  note  the 
amazing  amount  of  sterling  work,  formerly  from  its  high  price 
the  heritage  only  of  the  few,  which  is  now,  owing  to  improve- 
nents  in  the  meohanlwfcl  arts  and  other  causes^  broa§^t  virtually 
within  the  reach  of  everyone.  And  it  is  not  only  in  the  supply 
and  sccessibility  of  books  lor  the  mnltitnde  that  improvement  is 
msnilBst;  the  same  advance  has  taken  place  in  the  general 
•eiosDsnce  of  literary  work  itsell  History  of  all  kinds,  for 
instance^  has  ceased  to  be  a  mere  onnpikKtion  of  dates,  and  bald 
and  diy  records  of  the  more  striking  events  of  the  time.  Truth, 
myth,  and  fable  have  been  relegated  to  their  proper  spheres. 
Evidence  is  more  carefoliy  weighed  and  sifted,  and  stricter 
wxnefj  the  result  of  original  research  in  national  archives  and 
other  collections  freely  thrown  open  to  the  encjuirinf^  student, 
has  V^een  more  generally  secuml.  Being  written,  too,  in  a  more 
broad  and  philosophic  spirit,  and  dealing  with  the  inner  life  and 
liabitii  of  the  people,  history  lian  lifn-onie  a  far  more  instructive 
study,  whilst  the  ttidelights  which  ai-e  being  continually  thrown 
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upon  it  by  the  increase  of  biographic  and  other  literature  iidd 
man  and  more  to  its  value.  Its  boiuuiarleft  also  have  been 
enlai^ed  within  comparatively  recent  times  by  the  discovery 
of  andent  records  of  surpassing  interest,  which,  being  deciphered 
by  the  acumen  of  Egyptian  and  Assyrian  scholars,  re\-eal  to  as 
the  wonderful  story  of  great,  powerfiil,  and  civilised  nations  long 
buried  in  oblivicm.  And  if  the  Kist  has  been  compelled  to  give 
up  her  secrets,  may  we  not  hope  that  the  western  workl  will  al.s4» 
be  induced  to  do  so.  and  that  further  researches  in  Centr.il 
America  auioni'  those  mysterious  cities  of  a  vanished  aiul 
forgotten  race  may  result  in  the  discovery  of  some  key  to  their 
numerous  hieroglyphic  inscriptions)  and  thus  furnish  yet  another 
fascinating  chapter  to  the  literature  of  the  world.  A  hope  may 
also  perhaps  be  entertained  that  in  this  age  of  research,  disooveriea 
may  even  yet  be  made  of  a  lost  literature  in  the  ease  of  one  of 
Europe's  oldest  civilisations.  Our  muMums  show  many  an 
exquisite  production  of  Etruscan  art ;  it  would  therefore  be 
doubly  intei^esting  should  some  happy  "find" — some  Rosetta 
stone — introiluce  us  to  the  literatui-e  itself  of  old  Etrurui, 
especially  jis,  like  its  national  art,  this  would  prolmbly  atiVml 
evidence  f»f  jiiicient  (ireek  and  Egyptian  influences,  and  |M)ssibly 
solve  the  mystery  of  their  intrrtduction.  The  literature  of  the 
Press,  within  my  own  recollection,  which  dates  Imck  to  a  periinl 
beyond  half  a  century,  when  T/ic  Times  itself  boasted  of  but  two 
leaves  of  modest  dimensions,  has  made  an  enormous  advance^  that 
of  the  leading  papers^Austndisn,  we  may  be  proud  to  say,  as 
well  as  English — ^being  now  generally  so  excellent  in  tone  and 
literary  finish  as  to  leave  little  or  nothing  to  be  desired.  To 
this  double  excellence  is  due  the  admitted  pre-eminence  of  the 
English  newspaper,  while  to  the  energy  and  ability  with  which  it 
is  conducted  may  also  be  ascribetl,  among  other  matters,  that  com* 
paratively  recent  development  known  as  war  correspondence. 
This  is  undoubtedly  a  m^culiar  field  for  literary  work,  vet  the 
ulji<juitous  correspondent,  aniniated  with  a  fine  courage  and  sever-e 
sense  of  duty,  never  fails,  under  the  most  desperate  circumstances 
and  exposed  to  all  the  de;u^lly  [)ei  ilsof  war,  to  furnish  us  virtually 
from  day  to  day  with  graphic  pictures,  Homeric  in  penH>nal 
interest,  of  e\'ery  passing  incident  ik  the  campaign  and  battlefield. 
Compare  these  brilliant  productions  with  the  staid  official  reports 
of  the  same  scenes  and  occurrences,  and  we  realise  how  mutm  we 
owe  to  the  daily  press  for  giving  us  a  new  and  stirring  literature 
of  univei-sal  interest.  The  increase  in  periodic  literature,  teeming 
as  this  does  both  with  lighter  works  of  imagination  and  with 
weitrhtiest  matter  by  the  foremost  writers  of  the  day,  is  a  very 
notable  fact,  whilst  the  favourable  ternrs  on  which  it  is  supplied 
pf>int,  in  a  highly  satisfactory  manner,  to  an  enormous  deman«l 
on  the  iwrt  of  a  Viist,  reading,  an<l  well-to-do  public.  I  can  here 
only  allude  to  the  incessant  issue  of  work  of  the  severer  typi-, 
scientific,  philosophic,  classical,  theological,  critical,  &c,  which 


Digitized  by  Google 


nmamt^B  apdemq  -bbotioh  i. 


187 


supplies  the  ramiiienieiits  of  a  large  and  learned  section  of  the 
oonunuiiity)  ana  amply  %'indicates  the  science  and  scholarship  o£ 
the  day  ;  but  there  is  still  another  class  of  literature  which,  from 
its  general  acceptance,  may  warrant  a  brief  special  notice.  I 
refer  to  the  modern  novel,  which  may  truly  be  said  to  come  upon 
us  not  in  single  spies  but  in  battalions.  Many  novels  no  doubt 
are  of  little  or  no  worth,  yet  in  others,  although  no  such  trans- 
emdsnt  genius  ss  a  Soott,  a  Thackeray  or  a  Dickens  writes  at 
present^  ttie  amoimt  of  Uioughtfnl  and  snperior  work  which  not 
only  adorns  the  tale  bat  points  a  moral,  is  a  distinctly  increasing 
quantity.  Much  of  this  work,  too,  has  borne  good  fruit,  as  by 
its  means,  even  since  Dickens  wrote,  abuses  of  various  kinds 
have  been  brought  under  the  notice  of  an  indignant  public^  with 
the  effect  of  securing  beneficial  reforms.  This  julvance  in  general 
tone  and  style  affoixls  a  reason  for  the  higher  position  now 
occupied  by  tlie  ntjvel  than  was  the  case,  with  few  exceptions,  in 
my  early  <lays,  when  its  intluence  on  the  youthful  mind  was 
regartieti  ;ls  so  objectionable,  that  in  my  own  instiince  at  le/vst, 
which  I  presume  was  not  exceptional,  I  was  generally  compelled 
to  secure  the  much  coveted  volume  by  means  of  a  somewhat 
questionable  charseter,  and  snatch  a  fearful  joy  by  devouring  its 
contents  in  secret  This  improvement  in  a  huge  proportion  of 
novels  aigues  a  healthier  taste  in  a  corresponding  proportion  of 
the  community,  and  this  again  is  but  the  natural  result  of  that 
moral  and  material  prepress  which  is  so  generaUy  evident^  It 
has  no  doubt  been  the  complaint  of  centuries,  and  the  great 
Roman  lyrist,  from  the  frequency  with  whioli  he  is  cjuot<*d,  has 
perhaps  somethini:  to  answer  for  in  this  question,  that  the  world 
is  retrograde  latlier  than  prt>gressive.  But  facts  alone  surely 
confute  such  a  contention,  for  had  every  generation  lived  but  to 
produce  a  successor  worse  than  itself,  it  is  clear  that  beings  little 
better  than  savages  should  now  have  possession  of  the  earth. 
Yet  how  different  is  the  reality ! '  Never  has  there  been  an  age 
in  which  active  and  intelligent  philanthropy  has  been  so 
conspicuous,  nor  in  which  seal,  charity,  self^lenial,  and  even  life 
iteek^  have  been  so  freely  expended  on  so  vast  a  scale  and  on  so 
many  and  such  varied  objects.  It  must  certainly  be  admitted  it 
cannot  yet  be  said  that  this  is  "the  l^est  of  all  possible  worlds," 
nor  that  the  present  is  superior  in  every  respect  to  some  past  ages 
that  can  bo^ist  the  possession  of  those  shining  li«;hts  in  art  and 
literature  which  still  glitter  through  the  pages  of  history.  But 
our  incalculable  superiority  to  the  past  is  manifest  in  the  diffusion 
of  letters,  not  mmly  among  the  fsvoured  few,  but  broad-cast 
throughout  the  masses,  and  it  is  clear  that  the  cultured  intelli- 
gence which  is  necessarily  and  increasingly  the  result,  must  prove 
a  most  powerful  Victor  in  raising  the  general  level  of  humanity 
in  the  present,  and  in  happily  rendering  a  recui  rence  of  **Dark 
Ages"  impossible  in  the  future.    Yet,  although  the  novel 
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pirticipates  in  this  general  advance,  many  worthy  people  still  see 
in  it  a  snare,  and  regard  it  with  but  scant  toleration.  The 
number  of  these  objectors,  however,  steadily  diminishes,  and 
lighter  reading,  even  if  it  oonvej  na  pMrticiilar  lesson,  wlien 
punned  within  due  limits  and  as  a  relief  from  severer  stadles  or 
occnpatiansi  is  now  generally  regarded  as  not  only  harmless  in 
itself,  but  as  of  actual  benefit  in  lending  an  additional  attrsction 
to  the  home  circie.  It  may  also  be  recollected  that  our  noFel 
may  prove  in  some  distant  future  to  be  of  historic  value^  in 
affording  nn  accurate  picture  of  the  inner  life,  manners  and 
customs  of  its  age.  We  know  something  of  "  The  glory  that  was 
(ireece,  and  the  grandeur  that  was  Kome,"  but  in  ;ifldition  to 
what  we  can  gather  from  plays  and  other  writings,  what  would 
we  not  give  for  such  a  full  and  ticcurate  presentment  ;is  that 
afforded  by  the  novel,  of  the  social  life  and  everyday  walk  and 
oonversstioii  of  the  people  themselvesi  And  here^  as  oiroum- 
stances  enable  me  to  do  so^  I  desire  to  couch  a  lance  in  bdulf  of 
one  of  our  most  brilliant  delineators  of  modem  life  and  character, 
George  Eliot^  In  a  public  lecture  delivered  here  not  long  ago, 
dealing  in  a  very  kind  and  appreciative  spirit  with  George  Eliot'a 
writings,  it  was  said  that  on  reading  her  biography  by  Mr.  Cross, 
the  impression  receive<l  was  to  the  effect  that  almost  all  of  the 
authoress  was  in  her  works,  and  that  little  or  nothing  was  left 
for  the  friends  of  her  social  circle.  If  this  Ije  the  case,  I  have 
g«>od  reason  to  say  the  biography,  unwittingly  no  douV^t  by  its 
author,  conveys  a  very  faulty  impression.  A  few  years  ago  I  had 
the  pleasure  of  knowing  a  personal  friend  of  George  Eliot^  a  man 
of  exceptional  culture  and  acquirements.  He  always  Bpoike  to 
me  in  most  glowing  terms  of  the  social  gifts  and  graces  ol  the 
great  authoress,  of  her  amazing  and  charming  power  of  ready 
sympathy,  of  her  qui<dc  intuitive  peroeptiony  dear  judgment, 
and  adinirable  common  smse.  With  one  expression  in  regard 
to  her  more  serious  conversation  T  was  particularly  struck — 
*'  In  fact,"  he  said,  "when  walking  and  talking  with  her  I  always 
felt  lis  if  I  walke<i  and  talked  with  Plato."  In  connection  with 
this  supposititious  failure  of  George  Eliot  as  a  social  unit,  a 
suggestion  was  also  haziinle<i  on  the  (xjcasion  aliTsady  allude<l 
t<i,  that  it  may  even  be  well  we  know  so  little  of  the  social  life 
Shakespeare,  as  it  was  possible  he  may  there  have  shown  iia 
indications  of  his  genius,  nor  have  risen  above  mediocrity.  Bat 
when  we  see  that  George  Eliofs  supposed  deficiencies  were 
actually  non-ezistent,  this  allusion  to  her  case  can  have  no  weight. 
And  when  we  consider  the  peculiar  brilliancy  and  exuberance  of 
Shakespeare's  imagination,  and  take  into  account  not  only  the 
admiration  and  i-espect,  but  the  warm  affecti^m  with  which  he  is 
spoken  of  by  such  a  learne<l  and  caustic  writer  as  Ben  Jonson,  it 
is  impossible,  J  think,  to  fancy  he  was  not  endowe<l  with  the 
fullest  share  of  all  those  bright  and  genial  gifts  that  enliven  and 
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sweeten  soeud  intercourse.  Had  there  been  a  marked  defioienoy 
in  tibia  reapect,  it  would  have  been  so  phenomenal  in  hia  oaae,  that 
Jonson  would  surely  have  referred  to  it  rather  than  to  a  matter 
of  such  small  comparative  interest  as  his  friend's  imperfect 
knowledge  of  Latin  and  Greek.  But  to  come  nearer  home,  it 
niay  Ix^  askeci,  What  of  the  future  of  Australasian  literature  ? 
ObWously  the  time  has  not  yet  arrive<i  for  the  production  hy 
writers  of  Australian  birth,  of  work  requiring  long  literary 
apprentioeahip,  original  roBoareh  and  learned  leisure,  bat  it  may 
confidently  be  said  oar  literatore  of  a  lighter  character,  whether 
periodic  or  otherwise,  already  indicates  a  very  great  amount  of 
native  ability.  The  weekly  press,  though  dealing  more  largely 
with  English  fiction,  affords  a  certain  amount  of  publicity, 
encouragement,  and  training  to  native  writers,  several  of  whom 
have  in  consequence  been  enabled  to  undertake  work  of  a  more 
ambitious  or  permanent  character.  We  have,  for  instance,  seen 
of  late  that  a  novel  by  a  former  well-known  contributor  to  the 
Ausfrahistan  has  had  a  wide  acceptance  even  at  home,  and  as  its 
gifted  authoress,  "Tasma,"  resided  in  Tasmania  from  childhood, 
her  book,  which  treats  largely  of  local  scenes  and  subjects,  may 
tmly  be  regarded  as  indigraoua.  The  same  may  be  said  of  other 
recent  worim  by  Bolf  Boldrewood — a  pseudonym  familiar  to- 
readors of  the  local  press — ^which  from  their  wealth  of  startling 
incidant^  brilliant  descriptive  power  and  true  local  colouring,  have 
secured  a  very  laige  amount  of  public  favour.  Other  native 
writers  too,  I  have  reason  to  know,  are  coming  to  the  front.  An 
authoress  of  world-wide  repute  at  home,  Mrs.  Humphry  Ward,  is 
a  native  of  Tasmania,  but  having;  left  that  colony  at  an  eiirly 
a<Te,  cannot  be  claimed  as  an  Australian  writer,  nor  do  I  think 
that  other  than  home  influences  are  visible  in  her  works.  Several 
novels,  thoroughly  Australian  in  scope  and  character,  have  l>een 
written  locally,  or  from  local  experience,  though  not  by  native 
writenk  Among  the  best  known  are:  *'Qeoffrey  Hamlyn,"  *<Hifc 
Natoral  Idleb"  «ul  ''The  Broad  Arrow,''  all  of  which  are  likely 
to  live,  as  they  present  well-drawn  and  interesting  pictures  of 
scenes  peculiar  to  a  past  phase  of  colonial  life.  And  as  in  prose 
ao  also  in  poetry,  Australian  influences  have  already  inspired 
some  admirable  work,  though  for  the  most  part  the  writers  have 
been  lx)rn  and  nurtured  under  other  skies.  Among  these  a 
foremost  place  will  readily  be  accorded  to  Adam  Lindsay 
Gordon,  whose  brilliant  lyric  and  descriptive  poems,  mamy  of 
them  redolent  of  bush  life,  have  taken  a  firm  hold  on  the  public 
mind,  and  will  be  long  and  deservedly  held  in  appreciative 
memory.  Some  of  them,  indeed,  will  no  doubt  take  pennanent 
plnee  in  cor  national  literatare.  A  peculiar  intercity  at  the 
Hune  time,  doe  to  what  is  known  of  his  unlortanate  life 
and  chequered  career,  attadies  to  much  that  Gordon  wrote. 
Ghivnlroua  leelingy  refined  taste,  echolarship^  and  the  true  spirit- 
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of  poetry  are  distinctly  evident,  but  indications  are  not 
wanting  that  deep  regret  for  what  hf?  had  lost,  and  for  what  he 
ought  to  have  Ijeen,  was  a  frequent  j^xpoiipiice,  and  that  he 
accepted  his  existing  position  only  in  a  spirit  of  gloomy  resigna- 
tion— a  condition  which  we  know  unhappily  developed  at  last 
into  despair.  The  souiewliat  complex  philosophy  of  a  character 
generous  and  unselfish  in  one  phase,  ahnost  reckless  in  another, 
yet  withal  capable  of  attracting  in  a  remai;kahle  degree  both 
sympathy  and  regard,  is  perhaps  slightly  shadowed  forth  in  his 
own  lines,  which,  under  the  circa mstanoes  of  the  writer,  are  not 
without  pathos — 

Question  not,  bat  live  and  labour 

Till  yon  goal  be  won, 
Helpins:  every  feeble  neighboiu*,  ' 

Seeking  help  fixnu  none  : 
Life  is  mostly  frt)th  and  bubble. 

Two  thinga  stand  like  stone — 
Kivnims  in  aaothev^s  trouble, 

CoDKAOB  in  your  own. 

It  must  be  admitted,  however,  that  a  large  portion  of  Q<Mndon's 
verse  is  inspired  I'y  English  scenes,  sentiment^  and  associa- 
tions, and  the  same  may  be  said  of  that  of  another  poet^ 
who  is  nevertheless  to  be  considered  in  some  degiee  as 
Australian,  his  best  work  having  been  done  in  the  land  of 
his  adoption.  T  refer  to  Brunton  Stephens.  For  sustained 
power,  wealtli  of  polished  language,  and  felicity  of  diction, 
his  longest  poem,  Convict  Once,"  stands,  J  tliink,  alone  in 
Australasian  poetic  literature.  Local  iuilueuces  may  be  seen 
in  such  allusions  as — 

Out  on  the  gem-pointed  Croaa  and  the  glittering  po*^  ^f  Orion 
Flfloning  in  measureless  aiure,  the  coronal  jewds  of  Qod, 

but  many  of  his  minor  pieces  are  far  more  thoroughly  AustraUaa 
in  subject,  while  several  are  characterised  by  a  happy  rem  of 
humour  not  dissimilar  to  that  of  Calverley.  Comparisons,  I 
believe,  have  been  made  between  his  merits  as  a  poet  and  those 
of  Gordon.  None  of  Gordon's  verse,  I  think,  equals  **  Convict 
Once"  in  fine  sustained  power,  but  English  literature  alforda 
many  proofs  that  the  Ijriefest  emanatitms  of  genius,  if  they 
worthily  appeal  t-o  human  sentiment  and  feeling,  fre^juently 
secure  an  enduring  fame  and  popularity  (lenie<l  to  apparently 
gi'ander  anfl  more  ambitious  etforts.  Brief  and  imj^M-fect  as  this 
notice  of  our  poets  must  necessarily  be,  mention  must  Ix?  ma^le  of 
one  w  horn  Australia  can  wholly  claim  tuj  a  son,  namely,  Henry 
Kendall.  Imbued  with  a  passionate  love  for  the  land  of  his 
birth,  intensely  sympathetic  with  the  poetry  of  nature,  especially 
perhaps  in  her  wilder  and  weirder  aspects,  and  gifted  with 
uncommon  power  of  vivid  description,  Kendall,  on  his  first 
appearance  as  an  author,  was  quickly  recognised  as  a  true 
Australian  poet.   His  name  indeed  soon  became  known  at  home^ 
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ami  in  an  Kii«,'lish  magazine,  T  think  the  .l/Zicyueum  n  in<»st  coinpli- 
iiuMitary  nt>tioe  was  given  of  his  p<_)€Uis,  the  reviewer  even  <ju(>ting 
several  of  them  at  length.  It  is  singular  that  in  a  reeent  (lJ*<HG) 
loeal  e<lition  of  the  poet's  works,  n<me  of  these  pieces  Helecte<l  for 
tavoural:>le  comment  are  inclu<le<l.  Tn  one  of  them  1  was  much 
struck  by  the  graphic  I'endering,  in  the  space  of  a  single  line,  of  a 
moonlight  effect, 

A  white  sail  glimmers  ont  at  sea — a  vessel  walking  in  her  sleep. 

The  mystic  and  dreamy  picture  here  so  well  presented  is  very 

characteristic  of  some  moods  of  the  writer.   But  although  Kendall 

has   secured  for    himself  a  permanent    place  on  the  roll  of 

Australia's  poets,  it  is  a  subject  for  regret  that  his  life  was  not 

farther  prolonged,  and  under  cireamstanoes  more  &voiurable  for 

poetic  work,  for  excellent  as  this  is,  the  brilliant  productions  of 

his  eariier  years  gave  promise,  I  think,  of  something  even  stfll 

moresa   The  amount  of  published  poetry  by  other  writers  in 

Australasia  is  Tory  considerable,  as  is  evidenced  by  the  large,  and 

apparently  exhaustive,  collection  on  the  shelves  of  the  Public 

Library  of  this  city.    Before  leaving  this  subject,  I  may  observe 

it  is  a  matter  for  congratulation  that  our  future  poets  and 

dramatists  must  always  have  an  equal  and  common  share  with 

their  English  brethren  in  that  peerless  exemplar  already  alluded 

to  of  all  that  is  greatest  and  best  in  literature — Shakespeare  ;  of 

whom   indeed    many  an  enthusiastic  student  would  probably 

venture  to  go  even  so  far  as  to  say  : — 

Quo  nihil  Luajiis  nieliusve  terris 
Fata  donavere,  bunique  Divi, 
Nee  dabont. 

It  may,  in  &ot»  be  a  question  if  English  writers  have  not  in  this 
respect  an  exclusive  privilege.  Other  nations  certainly  have  our 
poet  in  tiieir  own  vernacular,  but  when  we  know  how  weU-nigh 
impossible  it  is  to  give  in  a  strange  tongue  a  perfect  reflex  of  any 
supreme  poetry,  with  all  the  subtle  ^dence  and  music  of  the 
words  first  married  by  the  poet  himself  to  his  imaginings,  it  is 
dear  that  any  attempt  to  render  the  finer  issues  of  Shakespeare 
by  a  translation  must  practically  end  in  failure.  It  may  be 
noted,  too,  that  the  very  perfection  of  our  great  dramatist  not 
only  renders  him  virtually  impossible  to  the  translator,  but  has 
probably  the  peculiar  effect  of  preventing  him  from  ))oin^  even 
the  founder  of  a  school,  as  it  htuj  been  well  observed  by  an 
English  writer  :  "  If  Shakespeare  founded  no  school,  that  is 
Wause  no  school  of  Shakespeare  is  j)ossible.  ft  is  only  the 
artist  whose  perfections  are  not  unapproachable  who  can  found  a 
school."  Here  it  may  not  be  out  of  place  to  refer  to  an  article  in 
the  Contemporary  Review^  of  October,  1889,  which  must  go  far  to 
convince  even  the  most  stubborn  sceptic  of  the  real  personality 
of  Shakespeare.  The  argument  that  the  writer  whom  we  know 
by  that  name  oould  not,  owing  to  defective  scholarship,  have 
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punted  Bttob  aoenM  htm  anoiant  history  as  thoae  givea  ia 
plays  is  proved  to  be  utterly  ontenable^  as  it  is  shown  that  by 
avidlable  translations  and  other  means  a  snffioient  knowledge  A 
any  character  in  whom  he  ^  as  interested  could  easily  have  been 
acquired  by  Shakespeare.  The  wonderful  alchemy  of  his  own 
unrivalled  creative  genius  did  all  the  rest  in  transmuting  those 
pale  phantoms  of  Greek,  Roman^  or  Egyptian  story  into  living, 
speaking  realities  of  like  feelings  and  passions  as  ourselves,  Ou 
the  whole,  the  clear  and  satisfactory  conviction  left  by  the  article 
is  that  the  name  of  Shakespeare  is  rightly  associated  with  his 
plays,  and  that  it  will  therefore  continue  to  burn  as  brightly  in 
the  future  as  it  has  done  in  the  past)  unaflfected  by  fanmol  and 
mysterious  theories  of  Baconian  or  any  other  authorship.  I  may 
add,  one  special  responsibility  must  luways  rest  with  our  future 
writers,  namely,  that  of  preserving  inviolate  the  priceless  heritage 
of  their  mother-tongue.  History  has  shown  that  "a  corrupt  and 
decaying  language  is  an  infallible  sign  of  a  corrupt  and  decaying 
civilisation,"  but  fortunately  as  yet  there  is  no  indication  of  such 
decay  in  either  our  language  or  nation.  As  to  the  latter,  we 
shall,  no  doubt,  agree  with  the  patriotic  declaration  of  Lord 
Beaconstield  when  he  says :  "  I  refuse  to  accept  the  theory  of 
British  decadence ;  England  is  Ccipable  of  forming,  not  losing, 
empires."  Neither  in  the  former  are  symptoms  of  decay 
perceptible.  In  fact,  when  &irly  used,  the  language  has  never 
hitherto  exhibited  a  higher  state  of  development  and  has  there- 
fore never  been  more  worthy  of  a  jealous  care.  But  as  a  boon 
when  common  property  runs  the  risk  of  not  being  sufficiently 
appreciated  and  guarded,  it  may  not  be  out  of  place  to  cite  the 
opinion,  not  of  an  English  and  possibly  prejudiced,  but  of  a  great 
foreign  authority  on  the  grandeur  of  our  language.  In  a  treatise 
read  before  the  Berlin  Academy  by  the  late  renowned  German 
scholar  and  philologist,  Jacob  Ludwig  Grimm,  the  following 
passage  (translated)  occurs: — "It  (the  English  language) 
possesses  through  its  abundance  of  free  medial  tones,  which  may 
be  learnt  indeed,  but  which  no  rules  can  teach,  a  power  of  expres- 
sion such  as  perhaps  has  never  been  attained  by  any  other  human 
tongue.  Its  altogether  intellectual  and  singularly  happy  founda- 
tions and  developments  have  arisen  from  a  surprising  alliance 
between  the  two  noblest  languages  of  antiquity,  the  German  and 
the  Romanesque,  the  relations  of  which  to  each  other  is  well 
known  to  be  such  that  the  former  supplies  the  material  founda- 
tion, the  latter  the  abstract  notions.  Yes,  truly  may  the  English 
language  with  good  reason  call  itself  a  universal  language,  and  it 
seems  chosen,  like  its  people,  to  rule  in  future  times  to  a  still 
greater  degree  in  all  corners  of  the  earth.  In  richnesi>,  sound 
reason  and  flezibib'ty,  no  modem  tongue  can  be  compared  to  it, 
not  even  the  German,  which  must  strengthen  many  a  weakness 
and  shake  off  many  eneombnuioes  before  it  can  take  rank  with 
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the  English."  And  on  this  subject  the  i-espoiiaibilities  of  our 
American  cousins  are  well  expressed  in  the  words  or  song  of  th» 
poet  : — 

fievond  the  va^^e  Athintio  deep« 
Far  as  the  farthest  pmiries  sweep. 
Where  mountain  wastes  the  sense  appal, 
Where  bums  the  radiant  Western  fail. 
One  duty  lies  on  old  and  young — 
With  filial  piety  to  i^uj^rd. 
As  on  its  gi^nest  native  sward. 
The  glory  of  the  English  tongue ! 

Although  literature  other  than  that  now  referred  to  lies  ratlier 
outside  the  present  notice,  I  may  ol>serve  that  much  of  a  most 
valuable  character  has  been  locally  written,  including,  amongst 
otber  matter,  namlives  of  early  exploratioits,  oomplete  hutories 
of  aeveral  of  liie  eolonies,  aooounti  of  the  aborisinet,  elaborate 
treatiies  on  local  geology  and  on  various  branohes  ci  natural 
history.  For  learned  and  ezhausUve  contributions  to  the 
botanical  section  of  the  last-named  subject,  I  am  sure  there  is  no 
one  whom  this  Association  will  more  delight  to  honour  tlmn  our 
learned  and  distin<?uished  President,  Baron  Sir  Ferdinand  von 
Mueller,  whose  long  and  brilliant  Ialx)urs  in  connection  with  the 
special  subject  with  which  his  name  must  be  for  ever  associated, 
have  secured  for  him  both  fame  and  honours  in  the  old  world, 
and,  locally,  have  made  not  merely  his  own  province  but  all 
Australasia  his  debtor. 

Bsssing  from  Literature  to  the  second  division  of  our  section, 
a  brief  allusion  may  be  expected  to  that  which  in  its  highest 
eoqpression  reaches  perhaps  to  the  very  ideal  of  art,  namely, 
S^Ipture.  In  this,  resident  artists  of  home  or  foreign  nationality 
have  done  much ;  but  although  a  practical  taste  for  it  is  already 
dawning  in  our  midst,  I  am  not  aware  that  our  youth  have 
accomplished  any  original  work  requiring  special  mention.  Nor 
is  this  strange.  Much  expenditure  of  time  and  means,  with 
access  to  necessary  models,  are  required  for  the  attainment  of 
proficiency  in  this  dithcult  art,  whilst  rewards  are  precarious,  as 
those  whose  means  might  enable  them  to  atiord  encouragement  to 
its  higher  efforts  may  prefer,  for  the  present  at  least,  to  go  to  the 
great  studios  of  the-  <^d  world,  where  choice  is  so  varied  and  so 
eacoelleiitk  rather  than  limit  themselves  to  the  comparatively  small 
field  for  selection  afforded  by  the  colonies. 

For  Drawing  in  all  its  branohes  a  marked  amount  of  nati  ve 
talsnt  exists.  Great  facilities  for  study  of  the  art  are  aftbrded 
bv  several  of  the  colonies.  In  Victoria  the  sum  of  one  thousand 
pounds  is  given  yearly  to  the  Art  School  in  connection  with  the 
National  Gallery,  whicli  itself  obtains  the  very  lilieral  annual 
^^raut  of  al>out  seven  thousand  pounds.  An  additional  impetus 
is  given  to  the  study  of  painting  by  the  establishment  of  a 
Travelling  Scholai'ship  (of  £150  per  annum),  tenable  for  three 
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years,  under  the  condition  that  the  holder  shall  send  back  to  the 
colony  in  each  of  the  tirst  two  years  a  copy  of  some  recognised 
painting  by  one  of  the  old  masters,  and  at  the  close  of  the  third 
year  an  original  one  by  himseli    The  present  holder  of  this 
valuable  prize,  Mr.  Longstaff,  had  shown  great  promise  before 
proceeding  to  Europe ;  bat  the  first  picture  sent  bode,  "  The 
Entombment  of  Christ "  (Titian)  indicates  a  marked  advance,  due 
no  doubt  in  great  measure  to  careful  study  of  the  works  of  those 
dead  Sovereigns  of  Art  ^who  still  rule  our  spirits  from  their  ttms.** 
Other  Australian  artists  are  making  surprising  progress  in  the 
home  studios,  one  or  more  of  their  pictures,  including  one  from 
the   artist  just   named,  having  been  honoured  by  admission 
to  the  Paris  Salon.     Locally,   the  names  of  the  Tasmanian 
nrtists,  Piijuenit  and  Dowling  (the  latter  not  long  deceased), 
are   well    known.     In   flower   painting,   the   truly  exquisite 
productions  of  Mrs.  Rowan's  pencil  are  deservedly  appreciated, 
and  **have  found  a  fame"  far  beyond  the  range  of  the 
Australias,  while  the  flova  of  Tssmania  has  worthy  local 
exponents  in  Miss  HaU  and  other  native  artists.   The  superior 
work  of  many  home  artists,  either  permanently  or  temporarily 
resident  in  our  midst,  claims  public  admiration  at  annuiu 
t^xliibitions,  and  finds  a  place  in  many  a  choice  private  collection; 
but  special  notice  of  this  lies,  of  course,  beyond  the  scope 
of  these  remarks.    As  Architectural  Drawing,  however,  comes 
under  this  head,  I  should  be  glad  to  draw  attention  brietly  to 
some  instances  of  its  practical  application,  which  1  venture  to 
think  indicate  a  violation  of  certiiin  elementary  canons  of  the 
art  itself.    We  are  authoritatively  told  by  writers  on  the  subject 
that  oraamentation,  when  in  the  form  of  architectural  features, 
should  point  to  some  practical  purpose,  or  give  the  idea  of  utility 
as  its  very  nUson  drigtn.   Fillars  or  Caryatides,  for  instance, 
when  introduced  merely  as  ornaments,  should  seem  to  support 
something,  which,  of  course,  must  bear  a  due  proportion  to  its 
8iq)ports.    So  also  in  the  case  of  a  balustrade  or  pampet.  This 
no  doubt  is  a  very  effective  and  imposing  ornament  along  the 
sky-line,  but  as  the  essential  and  primary  purpose  of  a  balustrade 
or  parapet  must  be  to  give  protection  to  persons  behind  it,  it  is 
clear  this   idea  should  always  be  practically  carried  out  by 
making  the  Hanking  walls  at  leiist  to  correspond  with  it  in 
height ;  otherwise  the  raised  front,  unsupported,  or  but  partially 
so,  is  visibly  unfit  for  its  essential  function,  and  thus  becomes  a 
palpable  sham  and  pretentious  delusion.   Tet  in  innumerable 
instances  in  every  direction,  owing  to  the  absence  of  art  to 
conceal  art,  we  see  this  sham  front  rearing  its  painfully  absurd 
elevation,  and  proclaiming  itself  to  be  a  mere  excrescence  on  the 
building,  and  not,  as  it  should  seem  to  be,  a  useful  and  integral 
portion  of  it.     In  some  cases  this  inartistic  front  may  have 
been  designed  with  the  idea  that  neighbouring  buildings  would 
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eventually  oanoeal  the  sham,  but,  as  a  role,  no  sooh  excuse  or 
explanation  is  possible.  Oable  ends,  again,  am  designed  wbioh 
would  be  artistic,  were  any  apparent  use  assigned  to  them ;  but 

when  this  is  absent,  the  structure  itself  becomes  a  visible  pretence, 
and  therefore  false  in  art.  In  connection  with  this  subject 
generally,  it  may  be  remarked,  it  is  fortunate  that  the  study  of 
drawing  and  design  should  be  so  congenial  to  Australian  taste,  as 
in  the  future  it  must  become  a  matter  not  merely  of  private  but 
of  national  importance.  From  absence  of  the  artistic  element, 
the  mother  country,  to  within  a  recent  period,  suffered  severely 
in  the  markets  of  the  world  in  her  competition  with  other  nations 
more  advance<l  in  art-culture.  But  the  cause  of  this  commercial 
fiiilure  was  recognised  at  last,  and,  owing  to  their  beauty  of  design 
and  ornamentation,  combined  with  perfect  workmanship,  the 
fabrics  of  England,  whether  textile,  fictile,  or  otherwi.se,  are  now 
rapidly  assuming  that  high  position  to  which  they  are  so  well 
entitled.  In  glass  maautscture,  indeed,  England  already  outstrips 
all  competitors,  even  her  old  riyah  of  Venice  and  Bohenua^ 

The  remaining  bat  not  least  important  sulijeot  of  the  sectioa  is 
Muflia  It  must  be  admitted  that  the  genial  enyiionments  and 
conditions  of  Australasian  life  are  in  some  way  peculiarly 
propitious  to  the  development  and  cultivation  of  taste  for  tlie 
Fine  Arts,  because  as  in  painting,  so  also  in  music,  the  outlook  is 
all  its  most  ardent  votary  could  desire.  We  know  that  at  home 
this  delightful  art  has  made  astonishing  progress  within  compara- 
tively recent  times.  Probably  the  enthusiastic  and  judicious 
encouragement  given  to  it  by  the  Royal  Family  has  contributed 
much  to  this  advance,  but  the  widespread  culture  of  music 
throughout  all  classes  must  be  due  in  pfirt  to  increased  pecuniary 
means  and  material  prosperity,  and  partly  also  to  the  general 
t-ducation  of  the  day  rendering  tlie  nuusses  more  susceptible  and 
more  appreciative  of  all  finer  influences.  }>e  this  as  it  may,  it 
am  siifely  be  aflirmed  that  these  colonies,  in  their  devotion  to 
music,  are  in  no  way  behind  the  mother  country,  if  they  do  not 
ill  fact  even  surpass  her.  Australian  artists  indeed  have  gained 
European  distinction  in  both  instrumental  and  vocal  music.  In 
the  former,  we  leam  that  Johaan  Kruse^  of  Victoria,  has  more 
thsn  fulfilled  the  brilliant  promise  of  his  youth,  having  already 
adueved  that  high  position  foreshadowed  for  him  by  endowments 
(d  no  common  order,  whilst  Ids  young  and  gifted  compatriot, 
Bnsst  Hutchinson,  is  steadily  following  in  his  footsteps,  with 
eveiy  prospect  of  eventually  secnrinir  for  himself  an  equal  meed 
of  fitme  and  of  refieeting  equal  credit  on  the  land  of  his  birth. 
The  attainments  of  Florence  Menk-Meyer,  pianisto  and  composer, 
are  too  well  recognised  by  the  public  to  require  any  very  special 
mention.  In  vocal  music,  another  daughter  of  Victoria,  Madame 
Melba,  has  actually  taken  rank  with  the  greatest  singers  of  the 
day,  having  been  acclaimed  by  enthusiastic  audiences  a  queen  of 
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song  on  the  operatic  stage  of  the  capitals  both  of  France  and 
England.  And  from  this  bright  category,  to  which  additions  no 
doubt  can  be  made  by  other  members  of  the  Association,  the 
names  of  Amy  Sherwin,  the  sweet  singer  of  Tasmania,  and  of 
Alice  Kees,  so  well  known  to  Australian  audiences,  cannot  be 
emitted.  Bat  although  it  is  pleasant  to  contemplate  theee 
phenomeiiAl  oaaes  as  bright  parlieiilar  8tai%  the  extvaordinary 
love  of  the  art  which  permeatet  the  entire  oommniiity  preiopta  a 
atUl  more  pUaaing  aiid  satisfactory  {eatnre  for  observatioiif 
indicating  as  it  does  the  pervading  presence  of  that  refinement 
which  is  so  desirable  an  element  o£  national  chaiaeter.  Were 
visible  proof  required  of  this  universal  passion  for  music,  we 
have  only  to  look  around,  not  only  on  private  society,  but  on  the 
great  and  apparently  insatiable  audiences  which  never  fail 
to  crowd  our  numerous  and  brilliantly  conducted  oratorios, 
liedertafels,  operas  and  similar  performances.  The  recent 
establishment,  too,  in  Melbourne  of  a  National  Orchestra,  under 
the  maasgeroeiit  of  one  of  the  feremost  English  professors  of 
mnsic,  is  a  noteworthy  oiroamstanoe^  as  the  local  iniuenoe  of 
each  foundations  on  the  mnsks  of  the  fatore  can  scarcely  be 
over  estimated. 

In  respect  to  Literature  and  Art  generally,  one  other  matter 
may  be  referred  to.  In  biographies  of  eminent  self-made  men  we 
meet  with  many  cases  in  which,  although  success  was  eventually 
attained,  the  tirst  efforts  of  genius  were  all  but  blighted  by 
adverse  circumstances.  So  infinitely  narrow  indeed  has  been  the 
line  between  success  and  failure,  it  is  safe  to  conclude  that  in 
many  an  instance  these  etibrts  have  been  altogether  cruslied,  and 
the  world  consequently  left  so  much  the  poorer  by  the  loss  of  what 
might  have  been«  It  ii  pleasant^  therefore^  to  think  that  in  these 
favoured  oonntries  the  ednoation  which  is  common  to  all  cannot 
fail  to  discover  and  develop  genins  wherever  it  may  lie  hidden, 
and  that  neither  "  Poverty's  unconquerable  bar,"  nor  other 
adverse  influence^  will  keep  in  obsonrity  anyone  gifted  with 
exceptional  abilities. 

In  fine,  in  these  early  days  of  Australasia's  existence  we  may 
perhaps,  with  little  stretch  of  imagination,  regard  the  present 
generation  of  standing  at  tlie  fountain-head  of  a  great  and 
enlightened  nation.  And  if,  without  neglect  of  other  and  jx)ssibly 
sterner  duties,  we  can,  by  means  of  such  associations  as  this  and 
otherwise^  contribute  to  that  f  ountsin  some  tincture,  some  element 
calculated  to  still  further  promote  and  strengthen  in  the  national 
character  of  the  future  that  love  of  Literature  and  Art  whidi 
refines  manners,  removes  vulgar  aqmties,  and  makes  life  better 
worth  livings  then  I  tliink  we  shall  be  performing  a  duty  clearly 
required  of  us,  and  sbaU  be  casting  bread  upon  the  waters,  to  be 
found  haply  after  many  days,  if  not  by  ourselves,  at  least  by  our 
successors. 
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Bt  W.  H.  warren,  Wh.Sch.,  M.  Inst.  C.E.,  Lohxmh,  HL,  Soc.  CM,, 

AXSBXCA, 

Ckailis  Professor  of  Civil  and  Mechanical  Engineering, 
University  of  Sydney, 


In  the  first  place,  I  have  to  offer  you  my  sincere  thanks  for  the 
honour  you  h^ve  done  me  iu  electing  me  as  your  PMident ;  and, 
in  aocordanoe  with  a  custom  long  estoblished,  it  becomes  my  duty 
and  my  privilege  to  address  you  on  mie  of  the  many  subjects 
included  in  this  important  section.  The  material  welfare  and 
progress  of  the  civilised  world  depends  laigely  on  the  labours  of 
engineers* 

If  we  consider  the  work  which  has  been  accoraplislied  during 
the  last  ')0  years  in  coimectiou  with  the  arts  and  manufactures, 
ii\  the  construction,  equipment,  and  safe  navigation  of  ocean 
steamers,  both  for  the  navy  and  mercantile  marine,  the  various 
works  and  appliances  for  defensive  and  offensive  operations,  the 
construction  of  docks  and  harbours,  and  the  improvement  of 
tidal  rivers,  railways,  water  supply  and  sewersge  of  cities  and 
town%  electricity,  mining — ^in  faet»  in  all  those  cases  in  which 
the  great  sources  cf  power  in  nature  have  been  directed  and 
controlled  for  the  wants  and  conveniences  of  mankind,  it  must  be 
admitted  that  engineering  holds  its  own .  in  the  beneficent 
influence  it  exerts  on  the  well-being  of  humanity. 

Now,  since  the  progress  and  development  of  engineering  in  the 
future  will  depend  upon  the  character,  knowledge,  and  ability  of 
those  men  whose  privilege  it  will  be  to  carry  on  the  work  which 
has  already  become  such  an  important  factor  in  the  history  of  the 
19th  century,  it  is  clear  that  the  education  of  our  future  engineers 
is  a  matter  of  momentous  interest  to  tlie  whole  civilised  world,  and 
I  have  therefore  chosen  this  theme  as  the  subject  of  my  address. 

If  we  consider  the  various  operations  in  the  process  of  con* 
struction  of  large  engineering  works,  and  endeavour  to  ascertain 
what  kinds  of  knowledge  are  necessary  for  the  engineer  to 
possess,  whose  special  duty  it  is  to  design  and  carry  out  such 
work,  we  shall  then  be  in  a  position  to  decide  in  what  manner  the 
particular  knowledge  referred  to  can  be  best  obtained.  Take, 
for  example,  the  construction  and  working  of  railways.  The 
railway  civil  engineer  slioiild  understand  the  various  conditions 
and  circumstances  in  conueciioii  with  the  location  of  the  railway. 


Digitized  by  Google 


198 


president's  address — SECTION  J 


80  tlwt  the  retarns  obtainable  from  the  traffic  will  bear  the  beet 
possible  proportion  to  the  interest  on  the  capital  inreeted, 
added  to  the  working  expenses.  He  should  also  possess  a 
thorou^li  knowledge  of  snnreying  as  applied  to  railways,  and 

be  able  to  prepare  the  working  plans  and  sections  of  the 
line,  sliowing  necessary  works,  such  as  grades,  curves,  embank- 
ments, cuttings,  tunnels,  culverts,  viaducts,  and  bridges.  He 
should  be  able  to  design  these  works  in  detail,  as  well 
as  the  permanent  way,  including  the  switches,  crossings, 
signals,  and  the  various  appliances  which  are  necessary  in  order 
to  ensure  that  the  traffic  may  be  carried  over  the  line  in  a  safe 
and  economical  manner.  He  should  also  be  able  to  design  the 
roadside  and  terminal  stations  to  meet  the  requirements  of  the 
goods  and  passenger  traffic.  The  railway  mechanical  engineer 
should  be  thoroughly  acquainted  with  the  design,  manufacture, 
and  repairs  of  locomotive  engines  and  rolling  stock,  including 
the  special  appliances  and  machinery  which  are  necessary  for 
the  economical  performance  of  this  class  of  work. 

In  a  similar  manner,  we  might  detail  the  order  of  operations 
in  connection  with  the  construction  of  roads,  sewerage  work.s, 
water  supply,  harbour  and  dock  works — i.e..,  we  should  have,  in 
the  first  place,  the  preliminary  surveys,  in  order  to  decide  the 
location  of  the  works,  and  afterwards  the  design,  constnietmn, 
and  maintenance  of  the  works  in  question. 

In  Mechanical  Engineering  we  have  a  complex  matter  to  deal 
with,  and  one  w  hich  is  daily  becoming  more  comprehensive  in 
character ;  but  it  is  clear  that  every  mechanical  engineer  should 
possess  a  thorough  knowledge  of  the  chief  constructive  processes 
which  are  used  in  the  manufacture  of  engines  and  machinery, 
and  of  the  various  natural  forces  and  agents,  such  as  heat, 
electncity,  stean\,  air,  and  water.  Do  we  provide  etticiently  for 
the  accpiisition  of  the  knowledge  referred  to  by  merely  articling 
a  young  man  to  an  engineer,  without  having  first  educated  him 
to  understand  the  various  works  with  which  he  is  brought  in 
contact  f  The  whole  civilised  world  has  answered  in  the  negative 
•in  establishing  special  engineering  colleges  all  over  Europe, 
America,  and  England,  or  engineering  schools  and  departments 
in  connection  with  existing  universities. 

Hence,  you  may  be  certain  that  the  carefully  drawn  up  and 
complete  schemes  of  scientific  and  technical  education,  the  result 
of  the  thought  and  discussion  which  has  been  devoted  to  the 
subject  in  Europe  and  America,  and  which  is  becoming  daily  more 
recognised  in  England,  is  the  best  course  for  us  to  adopt  here  in  the 
colonies.  That  it  is  to  some  extent  recognised  in  the  colonies  is 
shown  by  the  establishment  of  engineering  schools  in  connection 
with  the  universities  of  Sydney  and  Melbourne^  and  that  the 
system  has  already  been  successful  is  proved  by  the  number  of 
important  positions  held  by  engineering  graduates  of  both 
umversities. 
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It  was  owing  to  a  full  appreciation  of  these  facts  that  Mr. 
Bruce  Smttli,  the  present  Minister  for  Public  Works  (New  South 
Wales),  in  a  reoent  minute^  has  restricted  the  purely  professional 
appointments  in  the  department  over  whidi  be  presides  to 
graduates  in  engineering  of  the  University  ol  Sydney,  instead  of 
continuing  the  cadet  system,  which  is  acknowledged  by  the  chief 
public  othcers  to  be  most  unsatisfnctory.  Mr.  Bruce  Smith's 
action  in  this  matter  is  wottliy  of  imitation,  and  I  sincerely 
recommend  it  to  the  Government  of  Victoria  with  reference  to 
the  engineeriiii?  tjruduates  of  the  Melbourne  University. 

I  may  nuntion  here,  for  the  benefit  of  the  Railway  Com- 
missioners of  the  various  colonies,  and  the  directoi*s  of  companies 
where  engineering  knowledge  and  skill  are  required,  that  the 
properly-tiained  ocJonial  engineer  possesses  many  advantages  over 
his  English  brother  in  designing  and  carrying  oatdvil  engineering 
works  in  the  colonies.  He  nnderstands  better  the  natore  ol  the 
materials  of  construction  with  which  he  has  to  deal ;  he  hM 
obtained  his  professional  training  in  connection  with  works  which 
haTe  been  constructe<i  under  conditions  and  circumstances  which 
are  essentially  different  from  those  existing  in  En^jland.  He  is 
generally  a  nmch  1  tetter  surveyor,  and  I  consider  him  to  be  equal 
in  every  other  respect.  In  Mechanical  Engineering,  on  tiie  other 
hand,  the  engineer  trained  in  England  has  an  advantage,  in 
consequence  of  the  larger  works  and  more  complete  machinery 
with  with  he  is  brought  in  contact. 

I  will  now  briefly  describe  the  coorae  of  engineering  education 
provided  at  the  University  of  Sydney. 

Candidates  for  the  degree  of  Bachelor  of  Engineering  must,  in 
the  first  phtce,  pass  the  Senior  Public  Examination,  or  an  exami- 
nation equivalent  to  the  Senior  Public  Examination,  in  the 
following  subjects,  viz.,  Latin  and  one  of  the  three  languageH, 
Greek,  French,  German,  and  three  of  the  following  subjects,  viz., 
Arithmetic,  Algebra,  Geometry,  Trigonometry,  Elementary 
Surveying  and  Astronomy,  Theoretical  and  Applied  Mechanics, 
unless  they  have  previously  passed  the  first  year  of  the  Arts 
course.  During  the  first  year,  the  candidates  are  required  to 
attend  the  oourasa  of  instruction  and  pass  the  examinations  in  the 
foUowing  subjeets 

1.  Chemistry,  Inorganic  (with  two  terms  laboratory  practice). 

2.  Descriptive  Oeometry  and  Drawing. 

3.  MathematioSi 

4.  Mechanics. 

5.  Physics. 

6.  Physiography. 

In  the  second  year  tlie  candidates  are  required  to  attend  the 
courses  of  instruction  and  pass  the  examinations  in  the  following 
subjects  : — 

1.  Applied  Mechanics  (with  laboratory  practice). 

2.  Geology. 
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3.  Mechaailoal  Dmwing. 

4.  MathematieL 

5.  Fliyncs  (with  one  term  laboratovy  praetioe). 

6.  Surveying. 

In  the  third  year  candidates  are  required  to  attend  the 
courses  of  instruetion  and  pan  the  examinations  in  the  following 

subjects  : — 

1.  Drawing  and  Design. 

2.  Materials  and  Structures  (with  laboratory  practice). 

3.  Mathematics,  and  one  of  the  following  : — 

A.  Civil  Engineering  and  Architecture. 

B.  HeebaniaU  Engineering  and  Machine  Design. 
Everj  candidate  is  required  to  prepare  and  submit  to  the 

Board  of  Examiners  an  original  set  of  working  drawings  and 
specifications  of  machinery  or  works. 

In  Mining  Engineering,  the  candidates  are  required  to  attend 
(in  addition  to  the  foregoing),  a  more  complete  course  in  Chemistry 
and  Metallurgy  :  also  a  course  in  Mineralogy  and  Mining.  It  is 
proposed  to  add  a  Department  of  Architecture  as  soon  as  funds 
are  available.  The  object  of  the  entrance  examination  is  to 
ensure  that  the  student  has  received  a  good  general  education, 
and  that  he  is  capable  of  profiting  by  the  professional  courses 
of  instruction  which  he  is  subsequently  to  attend.  The  chief 
feature  in  the  courses  of  instruction  is  the  attention  paid  to 
practical  instruction  in  the  various  laborstories.  The  ^ysieal 
and  Chemical  Laboratories  have  been  specially  designed  for  their 
work,  and  are  equipped  in  a  most  complete  manner  with  every 
niofUrn  appliance  for  teaching  Physics  and  Chemistry.  The 
Meciianical  laboratory,  which  is  under  my  own  direction,  is  at 
present  not  all  that  could  be  desired,  but  it  is  proposed  to  make 
considerable  alterations  and  additions,  which,  when  completed, 
will  place  it  on  a  level  with  any  similar  laboratory  in  England. 
At  present  we  possess  a  testing  machine  similar  to  the  one  in  the 
Melliourne  University,  which  is  capable  of  testing  in  tension, 
compression,  torsion,  cross-breaking,  ^c,  up  to  100,000  pounds  ; 
five  lathes^  drilling,  planing,  and  shaping  machines,  driven  by  a 
pair  of  engines  with  overhead  shafting.  The  engines  are  fiUed 
up  with  apparatus  for  making  complete  tests  of  power  developed, 
including  Crosby  and  Richards'  indicators,  Elliott's  tachometer 
and  revolution  counter,  and  an  Appold  brake  dynamometer. 
There  is  also  a  vertical  boiler,  titted  with  tanks  and  gauges  for 
making  experiments  on  evaporative  efficiency.  It  is  proposed 
to  provide  for  experimental  work  of  a  couiplete  character  in 
connection  with  cement,  friction  and  lost  work  in  machinery, 
hydraulics,  il'c,  and  to  add  a  liydraulic  accumulator  to  the 
testing  machine. 

Up  to  the  present,  a  considerable  number  of  specimens  have 
been  tested  (for  each  <Kf  which  an  autographic  stresMtrain  diagram 
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has  been  produced,  in  addition  to  the  ordinary  records  of  the 
t*»sts),  including  1,500  spocimena  of  Australian  timhers,  which 
have  heen  tested  in  tension,  compression,  cross-breiiking  and 
Kheariiiu',  both  for  strength  and  elasticity.  A  variety  of  models, 
njade  to  scale,  of  timljer  trusses  and  conij.>ound  bpains;  300  lilocks 
ot  concrete  of  various  proportions  and  ages;  a  series  of  experi- 
ments on  the  adhesion  of  cement  mortar  to  bricks;  a  number 
oi  experlmeiite  on  the  cmihing  resistouce  of  sewer  pipes,  brieks, 
stone,  and  asphelt ;  also  a  immber  of  experimentB  on  the  tensile 
strength  of  iven,  steel,  bfonzes,  Ac,  chiefly  used  in  Oovemment 
worksl   In  all  these  experiments  the  stndents  take  part. 

A  student  having  completed  a  course  such  as  this  is  in  a 
position  to  commence  his  practical  duties — if  a  civil  engineer,  in 
the  drawing  office,  and  afterwards  on  the  works  in  progress  of 
construction;  if  a  mechanical  engineer,  first  in  the  workshops 
and  afterwards  in  the  drawing  office — and  generally  he  will  make 
decided  progress  in  acfjuiring  a  knowledge  of  all  those  practical 
details  which  will  daily  come  under  his  notice.  Having  received 
a  complete  scientific  training  in  the  underlying  principles  of  his 
profession,  and  having  acquired  the  habit  of  thinking  accurately, 
be  will  be  able  to  observe,  analyse^  and  classify  the  varioas 
operations  in  the  process  <rf  construction  of  the  works  he  is 
-engaged  upon.  A  good  student  will  be  anxious  to  extend  his 
experience  in  evevy  possible  way,  and  will  study  closely  the 
engineering  practice  on  works  other  than  those  he  is  engaged 
upon ;  and,  in  general,  he  will  acquire  more  valuable  practical 
experience  in  three  years  after  the  completion  of  his  theoretical 
studies  than  could  possibly  be  obtained  in  a  lifetime  without  such 
preliminary  training?. 

The  advantages  of  a  training  such  as  the  one  I  have  referred 
to  is  more  conspicuous  when  it  is  attempted  to  design  works 
where  no  previous  examples  of  a  similar  chaFacter  are  available. 
Here  an  engineer  who  is  deficient  in  scientific  training  may 
endanger  life  and  property,  and  is  almost  certain  to  incur 
unnecessary  expense. 

Again,  it  will  be  at  once  conceded  that  an  engineer,  if  he  is 
to  profjress  with  the  times,  must  diligently  study  the  various 
prolessioiial  journals  and  the  proceedings  of  our  principal 
-engiiu  ering  societies,  in  order  that  he  may  be  acquainted  with 
the  works  of  other  engineers  in  the  special  branch  in  which  he  is 
interested ;  but  unless  he  has  received  a  training  such  as  the  one 
referred  to  he  cannot  derive  one  half  of  the  real  benefit  obtainable^ 
For  example,  he  cannot  follow  completely  the  various  papers  in 
connection  with  the  steam  and  gas  engine  without  a  sound 
knowledge  of  thermodynamics;  neither  can  he  fbllow  the 
development  of  engineering  practice  in  bridge-building  unless  he 
thoroughly  understands  the  scientific  basis  of  that  practice. 
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In  Electrical  Engineering  the  necessity  for  scientific  training  is 
80  clear  that  I  need  not  refer  to  it,  only  to  point  out  that  every 
electrical  engineer,  besides  posessing  as  sound  knowledge  of 
phydcal  fldence,  Bhcrald  be  a  good  meohaiuoal  engineer.  I  am 
aware  of  the  tBuet  that  many  of  the  leading  members  of  the 
profession  have  not  reoetved  mxh  a  oomplete  scientific  training  as 
the  one  I  have  referred  to. 

These  may  be  divided  into  two  classes.  On  the  one  hand  we 
have  men  who  have  succeeded  by  their  knowledge  of  processes 
and  their  practical  knowledfje  of  materials,  tact  in  business 
matters,  capacity  to  organise  and  manage  workmen ;  and  in  such 
cases  the  real  engineering  knowledge  and  ability  is  supplied  by  a 
partner  or  assistant,  who  has  generally  acquired  that  knowledge 
in  the  manner  indicated. 

On  the  other  hand,  we  have  had  men  who  have  been  inde- 
&tigable  students,  bent  sbove  all  things  on  self-improvement^ 
whose  labonrs  were  actuated  bv  a  spirit  as  tmth-loving  and  with 
a  seal  as  keen  as  that  of  any  of  the  purely  sdentific  investigatora 
I  refer  to  such  men  as  John  Smeaton,  born  in  1724  ;  James 
Watt,  born  in  1736;  Thomas  Telford,  bom  in  1757  ;  John 
Rennie,  Sir  William  Fairbairn,  George  and  Robert  Stevenson, 
Dr.  Eoebuck,  Muschet,  Nielson,  Sir  Charles  William  Siemens, 
Sydney  Thomas  Gilchrist,  Sir  Joseph  Whit  worth,  and  othei-s. 
The  time  at  my  disposal  for  this  address  will  not  permit  me  to 
give  even  a  brief  account  of  their  lives  ;  but  you  will  tind  a  most 
interesting  account  of  some  of  their  labours  in  Smiles'  "  Lives  of 
the  Engineers.**  We  stall  hear  in  the  colonies  the  terms  theory" 
and  ** practice"  grossly  misapplied.  For  instance^  Mr.  A  is 
designated  a  theorist^  while  Mr.  B  is  said  to  be  a  thoroughly 
practical  man.  We  have  also  heard  it  stated  "  that  one  ounce  of 
practice  is  worth  a  pound  of  theory."  And,  on  the  other  hand^ 
the  late  Sir  John  Anderson,  Superintendent  of  the  Arsenal  at 
Woolwich,  said,  with  reference  to  this  subject,  "  that  one  ounce 
of  theor}'  thoroughly  understood  was  worth  any  amount  of 
practice  which  was  not  based  upon  scientific  principles."  N"ow, 
it  is  clear  to  everyone  that  if  you  require  to  do  a  tiling  which  you 
have  not  done  before,  and  which  probably  no  one  else  lias  done 
before,  you  must  first  of  all  think  out  carefully  how  you  are  to  do 
it  before  you  can  commence. 

So,  also,  an  engineer,  if  he  wishes  to  design  a  structure  of  an 
original  type,  or  which  difibrs  in  its  dimensions,  or  loads  which  it 
has  to  carry,  forces  which  may  be  brought  to  bear  upon  it,  or  in 
any  other  respect  from  existing  structures,  he  must  first  carefully 
think  out  and  design  the  structure,  taking  into  account  all  the 
conditions  and  circumstances  which  govern  the  case,  before  he 
can  finally  build  the  structure. 

T  have  mentioned  the  case  of  a  structure,  but  the  same  course- 
should  be  followed  with  regard  to  machinery — the  one  part  ia 
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theory,  the  other  practice ;  ei/Aer  is  inooo^lete  without  the  Other, 
and  an  accurate  knowledge  of  dof/i  is  essential  to  the  successfal 
completion  of  the  work.   Then  hov  can  the  one  be  antagonistic 

to  the  other  ? 

The  late  Professor  Rankine,  in  his  adroirable  dissertation  on 
the  **  Harmony  of  Theory  and  Practice  in  Mechanics,"  traces  tlie 
origin  of  the  opposition  of  theory  to  practice  to  the  ancient  Greeks. 
He  flays *<llieir  notions  were  generally  pervaded  by  a  great 
fallacy,  wfaioh  attained  its  oomplete  bsA  most  mlschievoiis 
deivelopment  amongst  the  mediiBTal  sohoolmen,  the  remahis  of 
whose  influence  can  be  traced  even  at  the  present  day."  It  arose^ 
in  the  first  Instaiioe^  from  the  imperfections  of  a  theory  whioh  was 
nnabie  to  explain  ordinary  natural  phenomena,  and  was  not 
recognised  as  false  until  the  time  of  Newton,  when  the  scienoe  of 
mechanics  became  better  understood. 

Attain  :  "  This  prejudice,  as  I  have  stated,  is  not  to  be  found 
at  the  present  day  in  the  form  of  a  definite  and  avowe<l  principle  ; 
it  is  to  be  traced  only  in  its  pernicious  effects  in  the  progress 
both  of  speculative  science  and  of  practice,  and  sometimes 
in  a  sort  of  tadt  infloenoe  whioh  it  exerts  npon  the  forms 
of  ezpressioiis  of  writers  who  have  assoredly  no  intention  of 
perpetuating  a  delusion." 

A  great  deal  has  been  written  during  the  last  few  years  on 
Technical  Education,  and  the  subiect  is  an  important  one  in  the 
colonies ;  but  I  think  considerable  misconception  has  arisen  l>otl) 
here  and  in  England.  The  articles  of  Sir  Lyon  Playfair,  Tx)rd 
Armstrong,  and  those  in  the  leading  professional  journals  show 
an  apparent  want  of  unaninuty,  which  could  only  have  arisen,  in 
my  opinion,  from  a  misunderstanding.  In  speaking  of  technical 
education,  as  applied  to  engineering,  it  is  necessary  to  states 
exactly  what  we  mean. 

In  carrying  oat  engineering  works,  a  great  number  of  artisans 
are  employed.  We  have  pattern-makers,  moulders,  fitters,  tnmera, 
■miths,  boiler-makers,  and  others.  I  have  a  great  respect  for  the 
hand-skill  of  the  artisan,  and  for  the  intelligence  which  directs 
it ;  but  I  think  you  will  agree  with  me  that  it  is  neither  desirable 
nor  expedient  for  any  but  the  most  distinguished  of  the  artisan 
class  to  go  through  a  course  of  training  as  complete  as  that 
which  I  have  shown  to  be  necessary  for  engineers.  There  is  a 
wide  difference  between  tlie  education  necessary  for  the  engineer, 
whosf*  function  it  is  to  work  with  his  brain,  and  that  of  the 
artisan,  who  works  with  bis  hands.  A  knowledge  of  drawing, 
physics,  chemistry,  mathemades,  and  mechanics,  supplemented  by 
laboratory  demonstrations  and  workshop  praetiM,  of  such  a 
diaraoter  as  to  enable  an  artisan  or  an  apnrentioe  to  understand 
the  aeientific  principles  which  underlie  their  respective  trades, 
will,  in  my  opinion,  completely  meet  their  requirements  so  far  as 
the  engineering  trades  are  concerned ;  and  such  instruction  is 
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provided  in  the  Sydney  Technical  College  and  iu  the  Working 
Men's  College,  Melbourne. 

I  submit,  however,  to  the  Governments  of  2^evv  South  Wales 
and  Victoria  the  desirability  of  establishing  scholarships  for  the 
most  dsitiiiguiibed  rtndentc  ni  these  colleges,  in  order  that  they 
may  complete  their  education  attending  the  Engineering  and 
^Bctenoe  eovrsea  at  their  own  univenity. 

It  is  the  function  of  the  technical  colleges  (such  as  those  in 
•Sydney  and  Melbourne)  to  deal  with  the  teohnical  education  of 
t)i*^  artisans,  and  for  the  universities  to  deal  with  the  profesBions. 
Both  are  equally  important,  and  each  sliould  be  encouraged  by 
government  and  other  endowments,  in  order  to  enable  it  to  do  its 
especial  work  efficiently ;  and  the  two  should  be  united  iu  such  a 
manner  that  they  will  work  harmoniously  together. 

Tlie  time  at  my  disposal  will  not  allow  me  to  do  more  than 
briefly  refer  to  the  professional  training  of  architects. 

I  submit,  however,  for  the  oonsideratioii  of  the  arohitectoral 
profession  tiie  following  question,  viz,,  Jm  the  present  system  of 
pupilage  satislactory,  under  which  a  young  man,  iresh  hom 
-school  and  without  any  special  training,  enters  the  office  of  aa 
architect,  where  he  generally  remains  as  a  pupil  for  five  years  f 
I  am  convinced  if  a  young  man,  after  leaving  school,  were  to  go 
through  a  similar  course  of  training  to  that  recommended  for 
engineers,  moditied  in  order  to  meet  the  requirements  of  the 
architects,  that  not  only  might  his  period  of  pupilage  be  reduced 
to  three  ye^irs,  but  that  he  would  be  (other  things  being  equal)  a 
iiiuth  better  architect  at  the  end  of  tliat  time  than  he  would  be 
by  spending  the  same  time  under  the  present  system. 

I  do  not  think  the  day  is  hx  diatant  when  we  shall  have 
complete  coorses  of  instruction  in  Arehitecture  at  our  universities, 
and  Chairs  of  Architecture  established. 

The  progress  of  science  has  generally  been  responded  to  by  that 
•of  invention— an  engineer  has  frequently  merely  to  acquire 
certain  scientilic  facts  and  principles  in  order  to  perceive  their 
application.  The  recent  practical  applications  of  electricity  have 
followed  closely  upon  the  discovery  of  the  natuiul  laws  upon 
which  these  applications  depend. 

Improvt-ments  in  metallurgical  operations  and  a  greater  know- 
ledge of  the  alloys  of  metiils  have  given  rise  to  a  more  extensive 
use  of  these  metale ;  and  those  of  us  who  have  lived  long  enough 
in  the  colonies  to  appreciate  the  magnitude  of  their  reaonroes  lud 
their  future  development  can  see  in  every  direetien  unlimited 
scope  and  opportunities  for  the  inventive  faculties,  skill,  and 
•energy  of  tlie  engineer. 

Let  us,  therefore,  realise  the  necessity  of  training  our  aona  who 
choose  to  become  the  future  engineers  of  Australia  in  such  a 
mannor  as  to  enable  them  to  perform,  in  a  satisfactory  manner, 
tlie  important  duties  whicii  will  be  entrusted  to  them. 
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Mimral  Census  of  Attstralasia. 


Mmmmn  of  CoinctTTBS Mr.  A.  W.  ChAaxm,  Sir  jAins  Hiotob» 
Mr.  B.  L.  Jack,  Mr.  E.  B.  LiKSOir,  Profenor  Mamoit,  Mr.  O.  B.  Bulb, 
Mr.  W.  Skxt«  Mr.  C.  S.  Wilkihsom,  Professor  Liyerudqe  {Secretary). 


T'Ae  Report  includes  the  follmving  Colonies  . — Ne%v  South  Wales ^ 
South  Austraiia^  Queenslaful,  and  New  ZmiatkL 


MINERALS  OF  NEW  SOUTH  WALES. 

Note.—    I  After  the  mime  of  a  Mitwral  signifies  that  it  is  rart, 
! !  That  it  IS  common. 
I ! !  Thai  a  i«  in  tforkabU  quantity, 

Thia  Ceunuof  tbe  Minerals  of  New  Sonth  Wales  it  not  fntended  to  be 

a  complete  one,  but  to  supplement  the  list  contained  in  the  " ICineiala  of 
New  South  Wales,"  by  A.  Liversidge.  F.R.S.,  published  in  1888.  (L.)  il 
a  symbol  meaning  "  Liversidge,  Roy.  Soc.^  N.S.  W.^  iS8S." 


Aluii. — Crossing  Place,  Oaky  Creek,  4  miles  from  Cobbadah  !  !, 
shales  highly  aluminous,  arul  w«»ul(l  answer  well  for 
uianufaeture  of  alum ;  (Stutchbury'it  Report^  Ist  July, 
lb03,  p.  6). 

AxoLBBITB. — Severn  River  !,  with  galena  an<l  niispickel  ;  New 
Lewis  Ponds  Silver  Mine,  near  Orange  I  !,  with 
eerussite  aud  tiilver  ores;  (Geo.  Sur.,  Dept.  of  Mines, 

Sydney). 

Antimomy  (Native) — Nauibucca  ! ;  (Geo.  Sur.,  Dept.  of  Mines, 
Sydney).  Native  antimony  occurs  in  calcite  with  "^old, 
blende,  mispickel,  *fec.,  at  the  New  Reform  Gold  Mine, 
Lucknow  (L.). 

BakkLYITK  1 — The  opaque  more  or  less  niaujenta  coloured 
variety  of  ruV^y  known  i\8  barklyite,  lias  been  sent  me 
for  identification  by  Mr.  D.  A.  Porter  from  New 
England.  Tliis  had  previously  been  found  at  Two  Mile 
Flat,  Cud^^egon','  (L.). 

BakyTES. — Braidwo<Hl     District,    massive,    containing    galena  ; 

Pudman's  Creek,  Rye  Park,  Burrowa  District;  Hume- 
wood,  near  Ytiss  !  !  ! ;  (Geo.  Sur.,  Dept.  of  Mines, 
Sydney). 

BisMUTHlNlTE.  -Niuiitybelle,  in  (juartz  ;  Kingsgate,  ne^ir  (ileii 
Innea,  with  native  bismuth ;  (Geo.  Sur.,  Dept.  of  Mines, 
Sydney). 

BiSMUTUiTK. — M«)l«»ng  ! !,  in  felspathic  lodestuff ;  (Geo.  Sur.,  Dept. 

of  Mines,  Sydney). 

Cauuaine. — Broken  Hill  Silver  Mine  :  !,  ass.K-iaUMl  with  man- 
ganite,  cerussite,  itc,  an<l  silver  ores  ;  Castleray  Pro- 
prietary Silver  ^Hne,  nejir  Deep  water ;  (Geo.  Sur.,  Dept. 
of  Mines,  Sytlney). 
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OassITBRITE. — Broken  Dam,  Mandamah !  !,  alluvial   and  lode; 

Jindabyne,  C<K)ina  District  !  !,  lode  ;  near  Tutnut  !  !, 
alluvial  with  gold ;  Tarago!,  alluvial ;  Barrier  Ranges  !  !  !, 
in  granite  dykes  traversing  slates  and  schists  ;  B<jnihala 
District  (Tin  Fields  of  New  South  Wales).  Carri  Mouo- 
tnin,  10  miles  soutli-west  from  Long  Flat  SUitiua, 
and  Long  Flat  Station,  Maclefiy  River,  associated  with 
gold,  zitx^ons,  topaz,  Jcc. ;  (Geo.  Sur.,  Dept.  of  Mines, 
Sydney).  A  veiy  finely  divided  tin-stone  occurs 
in  elvan  at  Bcilandean,  Tenterfield,  and  might 
easily  be  overlooked  by  miners  who  are  only  used 
to  the  ordinary  appearance  of  tinstone  as  it  occurs  in 
New  South  Wales,  since  this  form,  from  its  grey  colour 
and  finely  di\nded  condition,  is  liable  to  escape  recog- 
nition. Associated  with  it  are  occasional  scales  of 
glisteiiing  pearly  white  gilbertite  mica  (L.). 

Ckrussite.^ — B;irrier  Range  Silver  Field  !  I  !,  New  Lewis  Ponda. 

Silver  Mine,  Mount  Costigan  Silver  Mine,  Tuena» 
Wallah  Wallah  Silver  Mine,  Pudmann's  Creek,  ne;ir 
Yass,  Mount  Stewart  Silver  Mine,  Denisontown  ; 
common  in  the  silver  lodes  of  the  colony ;  (Geo.  Sur., 
Dept.  of  Mines,  Sydney). 

ChbsSTLITE. — Xew  Mount  Hope  Copper  Mine,  Liichlan  Distiict, 
GirilamlM»ne,  Barrier  Ranges,  Nymagee  ;  common  in 
copper  l(Mles  of  the  colony ;  (Geo.  Sur.,  Dept.  of  Mines, 

Sv<lnev). 

Chbomite. — Binncra !  !  !,  near  Tumut  !  !,  in  serpentine;  (Geo. 
Sur.,  Dept.  of  Mines,  Sydney). 

Cinnabar. — Near  Bingera  !,  loose  water-worn  pebbles  on 
sui-face ;  near  Scone,  reported  in  lodestuff"  and  loose 
pebble  from  surface;  (Geo.  Sur.,  Dept.  of  Mines,  Sydney). 

Cobalt  Sesqui-oxidb.— >Boro,  in    concretioiiary  manganese 

oxide. 

Assay :  Sesqui-oxide  of  cobalt ...  5*79 
„  „  nickel  ...  1*37 

(Ann.  Kept,  Dept.  of  Mines,  1887,  p.  46.) 

COPPBB,   Native. — Broken    Hill    Mines  !  !,    associated  wiUi 

native  silver  in  lead  ores  and  quartz  ;  Shellharlxmr,  in 
grains  disseminated  through  diorite ;  Bulli  (an  out- 
crop), Newington  (diamond-drill  )>ore),  Heathcote 
(diamond-drill  bore),  Holt  Sutherland  (diamond-drill 
bore*),  in  tutiUceous  shales  at  a  depth  of  1728ft.  11  in., 
Mid  out  of  a  total  thickness  of  71ft.  three  feet  showed 
native  copper  more  or  less  freely.    The  rock  is  a  dark 


*  Sm  DftTid  on  Ooiviferoai  Taffa.— Aai.  Aiwe.  Aw  Ad*, «/  Stkm»,  Vol.  I.,  p.  91%, 
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{Miiplisb-bliick  or  greenish-purple  tafaoeous  shale,  and 
contains  scales  ol  native  copper  from  one-twentieth  to 

one-tjuju-tor  of  an  inch  in  loni^est  diameter,  averaging 
one-t^iith  and  about  one-fortieth  thick.  Tiieir  prevailinij 
sha[>e  is  circular,  ninre  or  less.  The  following  analy.sis 
was  made  by  Mr.  .1.  C.  H.  Mingaye,  analyst  and 
assayer,  Dept.  of  iVline.s,  Sydney : — 

Combined  moisture    ...          ...  r)-3J 

Moisture     ...          ...          ...  3-3s 

Silica           ...           ...           ...  ,50 -JS 

Alumina      ...           ...           ...  24 -J  I 

Oxide  of  iron            ...           ...  7 "34 

Metallic  copper        ...         ...  *08 

lime         ...         ...         ...  1*10 

Bfagnesia                ...          ...  2*36 

Two  large  assays  were  made  for  gold  and  silver,  and 

neither  of  the.se  metals  found  present.  See  also  Jonr. 
Roy.  Soe.  N.S.  W.,  p.  215,  1880. 

CS6TBLUNB. — This  mineral  occurs  with  redruthite,  the  copper 
sub-sulphid  Cu.^S  and  other  sulphur  ores  of  copper 
at  Collar  and  other  copper  mines  in  New  South 

Wales  (L.). 

CUPBITB. — Broken  Hill  Mines,  associated  with  silver  ores ; 

common  in  copper  lodes  of  the  colony ;  (Geo.  Sur.,  Dept. 
of  Mines,  Sydney). 

Emboltte. — Barrier  Ranges  Silver  Field  !  !  I,  New  Lewis  Ponds 
Silver  Mine,  near  Orange  !  !,  Captains  Flat!,  Molonglo!, 
Billagoe,  Cobar  District  i ;  (Geo.  Sur.,  Dept.  of  Mines, 
Sydney). 

Ebtthritb.  —  Hydrated  arseniate  of  cobalt  obtained  by 
Mr.    J.    A.    McKillop,    near    Carcoar,    where  it 

occurs  in  association  with  col);iltine,  molybdenite,  «fcc. 
The  erytlirite  is  present  in  groups  of  silky  radiating 
acicular  crystals  of  a  beautiful  peach  colour.  Also  in 
globular  and  uniform  nuis.ses,  and  in  incrustations 
which  present  a  remarkable  pearly  pink  lustre  on  the 
freshly  fractured  surfaces.  It  is  clearly  an  oxidation 
product  of  the  oobaltine  which  accompanies  it.  (L.). 

Fluorspar. — Allah  Mine,  Purnamoota,  with  galena  ;  Pheasant's 
Creek,  New  England  ;  Pye's  Creek,  near  Bolivia,  with 
mispickel;  Seaforth  Mine,  Severn  River,  near  Bmma^ 
vtlle ;  (Geo.  Sur.,  Dept  of  Mines,  Sydney). 

Gahkite — Zinc  spinel — A  lavender  coloured  specimen  was  sent 
me  for  identification  ten  or  twelve  years  ago, 
but  without  locality.  Mr.  D.  A.  FOrter  also  sent  me 
a  specimen  of  this  mineral  from  near  Tenterfield  for 
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identiticatiou  in  1885,  and  Hiiuther  from  Tingha  in 
1887,  s<)  that  the  mineral  probably  occurs  in  several 

localities  (L.). 

Gabnbt  (Hubicelle  and  Almaudine).  —  Ijarrier  Ranges,  in  schist 
and  detritus,  also  in  quartz  obtained  by  diamond  drill 
bore  at  Broken  Hill;  Monaro,  with  sapphires;  (Geou 
8ur  ,  Dept.  of  Mines,  Sydney). 

Oaansts  (80-caIled  Australian  rabies). — Silverton.    Analysis : 

Silica         ...         ...  ...  37*41 

Alumina     ...          ...  ...  26'81 

Protoxide  of  iron  (FeO)  33*33 

Peroxide  of  iron  ( Fe,  Oj )  ...  nil 
Protoxide  of  niinig  inese  (MnO)...  2-14 

Oxide  of  chromium     ...  ...  nil 

Lime         ...         ...  ...  nil 

Magnesia    ...         ...  ...  nil 


99-69 

aO.  3*887  to  4*32  (Ann.  Rept.,  Dept.  Mines,  1888,  p.  53). 
Garnets  occur  in  the  New  England  dirtrict»  on  the 

borders  of  Queensland.  These  are  the  ordinary  red 
;^'arn»»ts  (iron-alumina  garnet),  but  like  those  found  in 
Queensland  have  born  mistaken  lor  rubies.  The 
Bohemian  garnet,  uiaguesia  alumina  garnet,  is  said  to 
occur  in  large  quantities  near  Maryland  Creek,  Co. 
Buller  (L). 

Glaucodot. — Three-quarters  of  a  mile  south-easterly  from  Carcoar 
Railway  Stiition,  with  erythrite,  molydenite,  and  thin 
films  of  an  apple-green  to  dark-green  mineral,  determined 
by  Mr.  J.  C.  jEL  Mingaye,  F.C.S.,  to  be  annabergite.  The 
ore^  as  far  as  at  present  proved,  consists  of  a  suocessioiL 
of  lens^haped  bunches.  The  depomt  of  cobalt  appears 
to  have  been  formed  in  a  line  of  fissure,  which,  for 
some  distance,  followed  the  line  of  junction  of  the 
diorite  with  the  slate,  and  was  probably  directly  due  to 
the  intrusion  of  the  diorite,  Ijeing  formed  either  by  the 
thrust  of  its  upheaval,  or  l)y  the  contraction  conso^uent 
upon  the  cooling  of  the  mass  of  igneous  rook.  Towards 
its  north-east  end  this  fissure  wjvs  partly  filled  by  a 
dyke  of  fine-grained  diorite,  closely  resembling  the 
chlorite  slate,  which  it  has  penetrated.  The  cobalt  ore 
was  then  concentrated  into  the  irregular  hoUows  along 
this  line  of  fissure  by  some  process  of  segregation,  for 
its  intimate  admixture  with  the  dyke  rock  is  difiEicult  of 
explanation  on  any  other  hypothesis.  Analysis  made  in 
the  Department  of  Mines  Laboratory  by  Mr.  J.  C.  H. 
Mingaye^  F.O.S. : — 
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No.  1. 

Moisture  ... 
Metallic  arsenic 

„  cobalt 

„  nickel 

,}    iron  ••• 
manganese  ... 
C/<iC^  •..  ..• 

MgO 
Gold 
Silver 
Sulphur 

(Insol.  in  a^ids)  gangue 
Specitic  gravity,  o  430. 


•120 
51-810 
10*447 

•590 
11*860 
nil 

1  -4  so 
trace 

1-520 

22-078 

yuuo5 


No.  '1 


Moisture  ... 
Metallic  arsenic 
cobalt 
nickel 


n 

„  iron 


Alumina    . . . 

Manganese... 

CaO 

MgO 

Sulphur 

Gangue 


2- ISO 
29  010 

i:is30* 
•:i90 
15-78 

trace 
nil 
•71 
•22 
11*24 
26*31 

99*66 


♦  Co,  Oi -19*46% 

Traces  of  gold,  copper,  and  an^ony. 
Authority  :  See  T.  W.  R  David's  Report,  Ann.  Kept.) 
Dept  Mines,  Sydney,  1888,  p.  175. 

UoLi>— Gold  occurs  at  the  New  Refonn  (toIcI  Mine,  Lucknow, 
in  calcite  as  the  vein  stuff,  and  in  association 
with  native  antimony,  uiispickel,  zinc  blende,  pyrites, 

and  silver-liearing  galena.  The  vein  apparontly 
runs  through  <liorite  and  serpentine.  Hoiiic  of  tlie 
ser|3entine  is  nf  the  foliated  variety  known  juj 
inaniiolite,  and  in  places  a  little  asiK?stos  is  present, 
espe't  ially  at  the  deeper  levels.  The  native  antimony  is 
])res»'nt  in  places  in  c«insideral)le  «juantity,  and  caine  in 
tirsit  at  aboul  .*)50  feet.  The  gold  is  very  pale  in 
colour  and  of  a  greenish  tint,  and   occurs  in  the  form 

n2 
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of  very  thin  fiUns  aad  strings,  which  follow  the  cim^s 
in  the  calcite  and  junctions  of  the  crystals  rather  than 
the  cleavage  planes  of  the  crjrstals.  The  calcite  cleaves 
well,  is  white,  but  shows  iron  stains  in  parts  (L.) 

Graphite. — TTndercliff,  l>etweeii  Wilson  s  PownfuU  and  River- 
tree.  New  England ;  Analyseb,  Dept.  of  Mines 
Laboratory,  ltS88  : — 

Moist u re  (at  red  heat )  ...  8*77 

Silica 


Alumina 
Oxide  of  iron 
Linie 
Magnesia 
CkiHbon 


27-90 
ir)-l>3 
trace 
•90 

nil 

99*90 


Moisture 

Carbon 

Gangue 


7-35 
34*40 
58*25 

100-00 


See  also  "  Minerals  of  N.S.W./'  liversidge,  p.  121.  The 
gmphite  mined  at  the  Undercliff  Station  looks  of  veiy 
good  quality  when  rubbed  and  polished,  but  on 

breaking  the  nodules  open  they  are  seen  to  contain  a 
good  <leal  (jf  earthy  matter,  one  norlule  examinefl  for 
me  bv  Dr.  G.  S.  Mackenzie  in  the  university  chemical 
laboratoi  v  was  found  ti>  contain  only  30  per  cent,  of 
carbon,  lience  for  most  coninidvial  put  j^tses  the  i^rapliite 
would  require  purifying  l>etore  it  coul<l  Ik*  used.  As.so- 
ciated  with  the  graphite  are  rolletl  pebbles  of  quartz 
and  rock  crystal  (L.). 


Kaolqi  !  !  !. — Shaking  Bog,  near  Tunmt ;  Analysis,    Dept.  o£ 
Mines  Laboratory,  1888 : — 

Moisture  at  100  0 
Combined  moisture 

Silica 

Alumina 
Oxide  of  iron 
Lime 
Magnesia 
Alkalies,  etc. 


...  610 

...  1019 

...  44-46 

...  37-.^5 

minute  trace 
.•)•) 

•  •  •  «rf  «rf 

trace 


100-00 
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LSUCITB. — (1)  By  rock,  County  Cowper,  (T.  W.  E.  David  und 
W.  Anderson) ;  {'2)  E\  Capitan,  CVmiity  Caniljelego,  in 
H  basjiltic  lava  sheet,  (See  Records  Geol.  Sur.  N.  8. 
Wales,  vol.  i.  part  iii.)    Analyses  : 


(1) 

(2) 

Silica 

40-4:i 

47-31 

^Alumina       ...  ... 

I')  J  J 

1  O  .J  1 

Oxidt*  of  iron  ^T^p*  O.  \ 

14-56 

Lifbe  (GaO)  ... 

9-27 

7-57 

MagniesSa  (MgO) 

1-74 

2-28 

Potash  (K.O) 

6*93 

614 

Soda  (Naa  0)... 

•51 

•98 

Phosphoric  Anhydride 

( Pt  Ot  ^     •  •  ■          . .  • 

•73 

Moisture 

320 

2-31 

100-21 

Specitic  <^ravity  of  mineral 

•J -890 

2-910 

(Aiui.  Kept.  i>ept.  of  Mines,  1687,  p.  177.) 

Malachite. — New  Mount  Hope^  Nymagee^  Great  Barrier  Copper 
3Iine,  Gorilambone  ;  coramon  in  copper  lodes  of  the 
colony ;  (Geo«  Sur.,  Dept.  Mines,  Sydney). 

Manoaxite. — Bendemecr  !  !  :,  Glanmire,  near  Bathurst ! !  !,  Bogan 
District^  Molong ;  (Gea  Sur.,  Dept.  of  Mines,  Sydney). 

Habmolitb — This  foliated  yariety  of  sei^^entine  occurs  with 
massiTe  serpentine  on  Jones'  CSreek,  Gundagai  (L.). 

MoLYBDiMiTB. — ^Found  with  cobaltine  and  erythrite  at  Carooar 
in  fairly  well  deve  loped  platy  crystals  (L.). 

MoHTAinTB.* — ^Molongo,  near  Captain's  Flat.  (1)  Pale  greenish 
yellow  Tsriety.  This  mineral  encrusts  the  tetrMymite, 
and  does  not  show  any  crystalline  structure.  Green 
tints  are  observable  wherever  the  particles  of  half- 
decomposed  tetradymite  become  abundant,  the  green 
being  due  to  the  st^el-j^ey  tetradymite  showing  through 
the  yellow  coating  of  montanite.  (2)  Ferruginous  dark- 
lire  vnish  red  variety.  This  variety  occurs  in  cubical 
pseudomorphs,  single  or  aggregated,  and  about  ^-inch 
in  diameter.  The  colour  is  dark  brownish  red,  excepting 
«  on  thin  edges,  where  the  mineral  is  semi-translucent  and 
of  a  deep  claret  colour.  Analysis  of  a  few  broken 
pieces  of  the  cubes  (b)  about  2  grammes  in  weig^t^ 
thott^  they  were  not  thoroughly  free  from  tetrady- 
mite:— 


•  Sm  JCingvye  «nd  DKrtAou  Tdlmium  in  N.S.W.  wm^Autl. Ame,for  AdmuemuU 9f 
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...  60-68 
...  27-65 
...  U-38 
...  6-16 
1-UU 

99-87 

Olivine. — Uralla,  Bulli ;  eommoum  basaltic  rocks  of  the  colony  ; 
(Geo.  Sur.,  Dept.  of  Mines,  Sydney). 

Opal. — Precious — Albert  District  !  !  !,  in  cretaceous  sandstone 
opal  silica  filling  cavities  from  wliicli  fossils  have  Ijeen 
removed,  very  suitable  for  inlaying  work,  matrix  takes 
a  good  polish  ;  (C^eo.  Sur.,  Dept.,  of  Mines,  Sydney). 

Opal. — Coiunnn — The  Battery,  Lachlaii  River,  green  ;  Moulders 
Paddock,  Orange,  greenish  ;  Gundagai,  green  and  wliite  ; 
((Jeo.  Sur.,  Dept.  of  Mines,  Sydney). 

Platinum. — P>each  sands  between  Clarence  and  Tweed  River's — ! !, 
in  basaltic  detritus,  and  associated  with  gold  ;  one- 
and-a-half  miles  south  of  Evan's  Creek,  Richmond  River 
Heads,  from  beach  sand ;  Broken  Hill,  in  oehreons 
fekpa^c  lodestuff — ^yielding  loz.  9dwt8.  9grs.  per 
ton ;  Bogan  district,  in  alluvial  wash  with  gold  ;  about 
60  miles  N.W.  of  Parkes  ;  Mittagong  District,  from  gold 
and  diamond  workings  eight  miles  from  Mittagong; 
(Gea  Sur.,  Dept^  of  Mines,  Sydney). 

Platikum,  Osmium,  and  Iridium — Associated  with  gold,  are 
found  on  the  head  waters  of  the  Bogan  and  Lachlan 
rivers,  north-east  of  Condf>bolin.    I  am  informed  by 

Mr.  Haifling,  of  (trafton,  that  gold,  platinum,  and 
usmi-iridiuiii  occur  in  the  sea  sands  at  Jamba,  Clarence 
Heads,  and  i^'cnerally  in  the  north  ends  of  the  l>ays  and 
reaches  along  the  New  S(»uth  Wales  coast.  Tim 
"platinum"  con.sists  principdly  of  osniiuiii  auil  iridium, 
and  cont^iins  only  about  30per  cent,  of  platinum;  hence 
it  is  only  worth  a  few  shillings  an  ounce  (L.). 

Plumua(jo  Clay. — Mudgee;  (Dept.  of  Mines  Ljilxufitory,  1888). 

PrkhKITE.— This  /oolite  has  been  found  in  the  basalt  at  the 
Prospect  reservoir.  Home  imperfect  and  small  crystals 
were  also  sent  to  me  by  ^Ir.  T).  A.  Porter  for  identitie^v- 
tioii,  who  had  obt^iiued  them  from  serpentine  in  New 
England  in  1887.  The  sp,  gr«.  of  two  specimens  from 
New  England  were  2*89  and  2-90  (L.) ;  WoUongong 
(Geo.  Sur.,  Dept.  of  Mines,  Sydney). 

Pyrouorphite. — Broken  Hill  Silver  Mines  !  !,  with  carbonate  of 
lead  and  zinc ;  Burrowa,  near  Braidwood ;  (Geo.  Sur., 
Dept.  of  Mines,  Sydney). 


Bismuth  oxide  (Bi^  Oj ) 
Tellurium  oxide  (TeO») 
Iron  oxide  (FetO*  ... 
Water  ... 
Gangue  (silicii) 


Digitized  by  Google 


llIKBEAi«8  OF  NEW  SOtl'U  WALK8. 


215 


Pyrbhotine — The  Revd.  J.  Milne  Curran  reports  the  presence 
of  this  niineral  at  Cobar  in  the  massive  condition  (L.). 

Rbdbuthite. — Cobar,  Bingera. 

SAI/T-^EUiilong  !,  Scone  !,  Mittagong  District !,  as  an  efflorescence 
in  sheltered  caves ;  (Geo.  Sur.  Dept^  of  Mines,  Sydney). 

ScBBKUTB — ^Cordillera    Hill    Silver   Mine,    near   Tuena  I  I, 

associated  with  stolzite,  cerussite^  and  silyer  ores ;  (Geo. 
Sur.,  Dept.  o£  Mines,  Sydney). 

SiDBBrrB— Some  fnirly  good  eiystals  of  this  mineral  have 
been  found  at  the  Cobar  Copper  Mines  (L.). 

SiLVBB  (Nativb) — Broken  HiU  Silver  Lodes,  Barrier  Range !  !, 
New  Lewis  Ponds  Silver  Mine^  near  Orange  I,  Sunny 
Comer  Mitchell !,  White  Roek  Sih  er  Mine,  Fairaeld, 
Kew  England ! ;  (Geo.  Sur.,  Dept  of  Mines,  Sydney). 

Leaf  silver  occurs  on  schist  at  Sunny  Comer. 

Crystallised  stiver  on  silver  chloride  is  found  at  Lewis  Ponds. 
The  Revd.  J.  Milne  Oumn  states  that  he  has  found 
stiver  in  scales  on  redrathite  at  the  Gobar  Copper 
Mine  (L.). 

Silver  Chloride — Occurs  at  Silverton  in  fairly  well-formed 
branching  groups  of  crystals.  All  the  New  South 
Wales  silver  chloride  specimens  which  I  have  examined 
so  far  contain  iodine,  some  only  traces,  but  others  a 
fair  percentage  (L.). 

STAXinTB — ^Mr.  Theodore  Ranft  states  that  he  found  this  mineral 
in  the  Ottery  Lode,  Tent  Hill,  New  England  (L.). 

SrBPHAinTB — Sunny  Comer,  Mitchell. 

StBONTIUM — 30  milt'-s  north  of  Cobar,  .small  nodules  of  inaLjni'sian 
limestone  ;  strong  traces  (uniler  1  p.c.)  of  strontium 
detected ;  (Geo.  Sur.  Dept.  of  Mines,  Sydney.)  (See 
also  Liversidge,  "  MineraSs  of  N.S.W.,"  p.  160,  analysis 
of  strontium  bearing  limestone,  Minumurra  Creek, 
N.S.W). 

SoiPBUR  (Nativu)— From  a  reef  on  the  range  which  divides  the 
head  waters  of  the  Catler  and  Coodraddigbee  Rivers,  in 
small  cavities  in  quartz,  associated  with  iron  pyrites ; 
(Geo.  Sur.,  Dept.  of  Mines,  Sydney). 

Tetbadtmitb* — Molongo  near    Captain's  Flat^  in  granular 
.   crystalline  masses  of  a  steel-grey  colour  and  bright 
metallic  lustre.    Under  the  microscope  the  ciystab  are 
seen  to  have  a  very  perfect  basal  cleavage,  over  one 


«  s«o  Mingty*  md  Dairld  M  Tenarlum  In  V.S.W.  vm,  Au$.  Anec,  for  Ad9.  of  Sefraer, 
yol.L,p.U«. 
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hundred  laiiiiim'  being  visible  in  one  crystal  within  the 
space  of  I-2OU1  inch.  Most  of  the  crystals  appear  to  be 
tsibular. 

Metallic  bisjiiuth        ...  ...  59*66 


Tellurium 

Selenium 

Sulphur 

Iron 

Silica 


3316 
nil 
4-52 


•42  U 
•40/ 


98-18 


Topaz — Water-worn  crystals  and  fragments  occur  in  Scrubbjr 
Gully,  New  England  District,  some  are  of  fair  size, 
clear,  free  from  flaws,  and  would  cut  very  well  (L.). 

Wavbllite. — Near  Gundagai;  (Geo.   JSur.,   Dept.   of  Mines 

Sydney). 

WiLLKSiii p.  -  Teniora  District;  (Gea   8ur.,  Dept.  of  Minea^ 

8ydn.«y). 

WcLFBJIITK.  —  iiroken  Hill  Silver  Minos,  with  cenissite  and 
calamine ;  (Gea  8ur.,  Dept.  of  Mines,  Sydney). 


*Tlieie  two  el«meiito  ut  no  dkmbc  impntitleis  ii  bdng  foond  difllealt  to  detieh  tt» 

mltivrttl  from  tli«  matrix. 
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Bt  T.  C.  cloud,  F.I.C.»  F.C.8. 
Associate  of  the  Royal  School  of  Mines,  London, 


AVTHOUTIM  QUOTSD : 

Tho8.  Bubk,  Deputy  Isurveyor-General 

in  the  year  1846    written  Bnrr. 

H.  Y.  L.  Bboww    written  Brown. 

T.C.Cloud       ...    written  Cloud,  or  T.C.C. 

G.  GoTDKK,  Jun.,  Government  Aasayer  written  Goyder. 

A.  R.  C.  SnwTH  ...  written  Selwyn. 

Pr<  f.  R.  Tate,  UniYeraily,  Adela':<le  ..  written  Tate. 

Gbu.  U.  F.  Ulbicb    written  Ulrich. 

The  maris  placed  after  the  name  of  the  minerals  have  the  following 
Significance  : — .',  that  the  mineral  is  rare :  !  .',  that  it  is  common  ;  !  !  /,  that 
it  occurs  in  workable  quantity.    Varieties  are  indicated  by  italics, 

Albitb  ! — Oolabidoie  Creek,  near  Fnmklm  Harbotir,  in  veins 
in  the  metamorphio  rocks  there  exposed  (T.  0.  C); 
forms  the  chief  constituent  of  the  granites  of  the 
above-named  district  (T.  G.  C). 

AixoPHANK  ! — In  the  form  of  a  blue  deposit  in  the  miooene 
rocks  of  the  south-east  (J.  K  T.  Woods.). 

Ampiiibolb  !  !  (Hornblende) — ^Various  localities  on  Yorke's 
Peninsula,  also  at  Tanunda  Creek,  Angaston,  and  in 
district  round  about  Franklin  Harbour,  Mount  Craw- 
ford (T.  C.  C) ;  Tuni^o  (Tate). 

Asbestos — ^New  Mecklenburg,  Tungkillo,  Angaston(T.C.  C); 
Lobethal  Mine  (Tate) ;  near  Mengo  Town  (Selwyn) ; 
Mount  Barker,  Belvidere  Range  (Burr). 

Wallaroo  Bay  rT.  C.  C.) ;  Yudanamutana  Mine 
(Ulrich);  Lyndooh  Valley,  Flaxman  Valley,  near 
Strathalbyn  (Burr). 

An»lb8ITB  ! — Wilpena  Pound,  both  massive  and  in  ,the  form 
of  small  crystals  (T.  C.  C). 

AsKKKiTK  !  Gill's  Blurt",  near  Mount  Lynilhurst  (Brown); 
Wallaroo  Mine  (T.  C.  C).  Analysis  by  T.  C.  Cloud 
of  sptfcimen  from  Wallaroo  Mine: — 
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FeCO,  ...  ...  ...  20-68 

MnCO,  ...  ...  ...  208 

CaCO.  ...  ...  ...  52-57 

MgCO,  ...  ...  ...  24-76 


100-09 


AiWABEHGiTE  !  (Nickcl  Oclire) — Gill's  Bluffy  Mount  Lyndhurst 
(Tate) ;  Mount  Ogilvie  (Goyder). 

Apatitb  ! — Wallaroo  and  Korilla  Mines,  as  isolated  oiystals 
embedded  in  yellow  copper  ore  (T.  C.  C). 

Abagonite — Wallaroo  Mine,  associated  with  native  copper  and 
ohaloocite  (T.  C.  C.) ;  Armagh,  near  Cbura^  in  form 
of  long,  prismatic  crystals  (T.  C.  C.) ;  Blinman  Mine, 
Oratanga  Mine  (Uhieh). 

AbsBBTOPYRITE  !   (Mispickel) — CMen  Bar  Mine,  near  Strathalbyn. 

Talisker  Inline,  between  Victor  Harbour  and  Encounter 
Bay  (T.  C.  C.)  ;  two  miles  east  of  Woodside  Gold  Mine 
(Brown). 

Ataoamite  ! — This  mineral  is  found  in  every  copper  mine  on 
Yorke's  Peninsula,  and  splendid  crystals,  several  inches 
in  length,  have  been  obtained  from  tlie  New  Cornwall 
Mine  (T.  C.  C.) ;  Yudanainutana,  Daly  Mine  (T.  C.  C.)  ; 
Khondda  Mine,  in  the  form  of  pseudoniorphs  after 
cuprite  (T.  C.  C.) ;  Kapunda  Mine  (Burr);  Nuccaleeua 
Mme^  Mount  Lyndhurst  (Ulrioh);  Mount  Korwest^ 
ElingBton  Oopper  Mines  (Brown).  Analysis  by  Cloud 
of  specimen  from  Wallaroo  Mine : — 

Copper...  ...  ...  13-73 

Chlorine  ...  ...  15'3>( 

Cupric  oxide      ...  ...  55-91 

Water  ...  ...  ...  13-51  (by  diff.) 

Insoluble  silicious  residue  ...  1*47 


lOOOO 

AzuaiTE  !  !  !  (Blue  carbonate  of  copper)  —  Occurs  very 
generally  in  the  cupper  lodes  of  the  colony,  with  the 
exception  of  those  on  Yorfce's  Peninsula,  where  it  is  only 
rarely  met  with  (T.O.C.);  Moonta  Mine^  Wallaioo 
Mine,  Burra  Burra  Mine,  Kapunda  Mine,  Blinman 
Mine,  Yttdanamutana  Mine,  dbc,  &c.,  near  Franklin 
Harbour,  and  various  localities  on  the  west  coast  of 
Spencer's  Gulf  (T.  C.  C.) ;  Daly  Mine,  Stanley  Mine, 
Mount  Bold  Mine,  Cherry  Gardens,  near  Adelaide 
(Brown). 
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BaBITB  !  ! — Wheal  Cogliii  Mine,  Kapid  Bay,  at  Apoinga,  also  at 
the  Burra  Burrii,  Great  Gladstone,  and  Rhondda 
Mines  (T.  C.  C.) ;  Emu  Flat  Copper  Mine  (A.  R.  C. 
Selwyn) ;  Blinman Mine  (O.  H.  F.  Ulrich)  :  of  frequent 
occnnvnoe^  aasocuited  with  i  •  •[>per  ores,  in  the  northern 
and  ceutnil  portions  of  South  Australia  (Cloud). 

BiBTL  I— Mount  Crawford,  various  colours  (T.  C.  C). 

Aquamarine— -^lonni  Crawford  (T.  C.  C.}. 

Beryl — Baros&i  liiiiige  (Burr). 

BlOTlTE  (Mica)  ! — Of  frequent  occurrence  in  the  mines  on 
Yorke's  Peninsula  (T.  C.  C.)  ;  Williainstown  (Selwyn). 
Analysis  oi  specimen  from  Yelta  Mine  by  T.  C.  C. 


Silica  ...  ...  ...  40-28 

Magnesia  ...  17*38 

Alumina  ...  ...  11-30 

Ferric  oxid « •  ...  ...  5  -J  4 

Ferrous  oxide  ...  ...  '  11  65 

Manganous  oxide  ...  O  -tO 

Linu'    ...  ...  ...  0-f<*J 

Potasli  ...  ...  fcioG 

Soda     ...  ...  ...  1'64 

Water  •••  ...  ••• 

Fluorine  ...  ...  trace 


9912 

Specific  gravity,  2-9  ;  colour,  dark  greenish  black. 

Bismuth!  (Native) — Balhannah  Minf.  Murninnie  Mine,  about 
20  miles  north  of  Franklin  Harbour  (T.  0.  C). 

BnMUTUlTK ! — Balhannah  Mine,  associated  with  native  gold 
and  chalcopyrite  (T. CO.)  :  Stanley  Mine  (Ulrich)  ; 
New  Era  Mine,  with  gold  f Brown);  Teetulpa  Gold- 
field,  at  the  "Ironclad"  Mhie  ( Brown)  j  Murninnie 
Mine,  Mount  McDonnell,  N.  T.  (T.  C.  C). 

BuMCrrHlKiTB  I  — Balhannali  Mine,  Mount  McDonnell,  N.  T. 
(T.C.C.);  New  Era  Gold  Mine,  Forest  Range  Gold  Mine 
(Goyder) ;  near  Blinman  (Goyder). 

BoBKm  !  !  1  (Purple  Copper  Ore) — Massive  at  several  of  the 
copper  mines  of  the  colony,  generally  associated  with 
chalcopyrite.    The  most  notablt^  locality  is  the  Moonta 

Mine  (T.C.C.) ;  I-^idy  Alice  Mine,  Baross^i  Mine,  Burra 
Burra  Mine,  Try  Again  Mine  (T.  C.  C);  Kapunda  Mine 
(Burr);  Mount  Searle  (Brown);  near  the  Peake,  Central 
Australia,  in  the  quartz  \  tnns  in  the  nietamorjihic  rocks 
(Tate).   Analysis  of  a  specimen  of  nuissive  bornite  from 
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the  Moonta  Mine,  by  Cloud,  yielded  the  foUowing 
result: — 

1.     n.  Ill 

Copper         ...  59  84    62  00   Gl  87 

Iron             ...  11-73    1215  1213 

Sulphur        ...  24-95    25-85  26-00 
Insoluble  silicious 

residue     ...  4*03 


100-55  100-00  10000 

Column  II.  shows  the  coiiipositioii  of  the  specimon  after 
deducting  the  insoluble  residue,  and  column  III.  is  tiu-  percentage 
compo-sition  calculated  from  tlie  formula  9Cuj  S,  2Fe^Si 

Calcite  !  !  !  —  Wallaroo  Mine,  finely  crystiiUised   (T.  C.  C.) ; 

Yudanamutana  Mine  (T.  C.  C.) ;  Blinman  Mine  (Ulrich); 
Mounts  Parry  and  Playfair,  Central  Australia  (Tate) : 
Cape  Jervis,  in  stiilactitic  form  (Tate);  New  Mecklen- 
buig,  near  Lyndoch,  massive  and  in  scalenohedrms 
(Tate) ;  near  the  Feolke,  Central  Australia,  in  quarts 
veins  in  metamorphio  rock  (Tate) ;  as  a  cellular 
calcereotts  tufa  forming  the  top  crust  of  the  Mouna 
Springs,  at  the  Peake,  Central  Australia  (Tate); 
Mount  Crawford,  Ardrossan,  Kapid  Bay,  Mount  Gkyn- 
bier,  Point  Curtis,  Macclesfield,  jNIattawarrangala,  in 
lar^»^ly  crystalline  masses  (T.  C.  C.) ;  Wliyte-Yarcowie. 
black,  largely  crystalline,  in  a  vein  in  a  dark  coloured 
slate  (Tate) ;  colour  due  to  cont-iined  organic  matter 
(Tate) ;  Cape  Borda  (T.C  C.) ;  Barrossiv  Range,  Flinders 
Range,  Mount  Lofty  Range,  Kapid  Bay,  Crystal  Brook, 
Rivoli  Bay,  on  plains  near  Mount  Hawdon  (Burr). 

Iceland  spar—  Angaston  (T.  C.  C.) ;  Kapunda  (T.  C.  C.) ; 
Franklin  Harbour :  in  thin  veins  in  metamorphic  rocks 
<T.  C.  C). 

Cassitekitk  !  !  ! — No  authentic  specimen  has  been  found  in  the 
southern  part  of  this  province,  but  it  occurs  in  the 
Northern  Territory  on  the  ^IcKinlay  River,  Mount 
Wells,  dsc.  (T.C.C.);  Howley  Creek,  Twelve  Mile 
Camp  (Goyder). 

Cblbstite  ! — In  the  form  of  radiated  ciystalline  nodules  in  clay ; 
Hundred  of  Wallaroo  (Cloud). 

Ckkussitk  !  !— Glen  Osmond  :  massive  in  stone  (juarries  (T.  C.  C)  ; 

western  side  of  Spencer's  Gulf :  crystallized  with 
phosgenite  (T.  C.  C);  Beltana  Mine:  lining  druses 
(Ulrich);  Strathalhyn  Mine  (Ij.  Seeger);  Avondale 
Lead  Mine  (Brown). 

ClIALCAHTntTB  I  (Copper  Sulphate)— Wallaroo  Mine.,  Murtooroo 
Mine,  near  Cockbum  (T.C.C.). 
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Chalcocite  !  !  !  (Redruthite) — The  massive  variety  is  of  frequent 
oooorrenoe  in  the  copper  mines  of  Tone's  Peninsula, 
fine  specimens  being  obtained  from  the  Moonta  Mine 
fT.  0. 0.)l  Kapnnda  Mine,  Montacnte  Mine^  Burra 
Bnrra  Mines,  Mount  Barker  (Burr). 

Chaloopvkite  !  !  !  (Copper  Pyrites)  —  Is  of  pretty  general 
occurrence  in  the  lower  parts  of  the  copper  lodes  of  the 
province  (T.  C.  C. ) ;  Wallaroo  Mine,  crystallized  (T.  0. 0. ); 
Moonta  Mine  (T.  0.  C.) ;  near  the  Peak,  Central 
Australia,  in  quartz  veins  in  the  metamorphic  rook 
(Tate) ;  Montacute  Mine,  and  all  lodes  in  its  ricinity, 
Bapid  Bay,  Flaxman  Valley,  Hutt  River,  and  various 
other  pl'iof^s  (Burr).  Anidyses  of  specimens  from 
Moonta  Mine,  by  Cloud : — 

I.     n.  Ill 

Copper            ...  34-21  3404  34-57 

Iron  ...          ...  30-G5  3 1  14  30-53 

Sulphur          ...  35*16  34-34  34-90 
Insoluble  silicious 

residue        ...  0*50  0-63 


100-52  100*15  100-00 

Column  I.  is  the  analysis  of  the*  untarnished  variety,  and 
column  n.  that  of  the  "peacock  ore,**  column  III.  shows  the 
theoretical  composition  of  pyrite  deduced  from  the  formula 
OoaS,  FeS..  FeS. 

Chrysocolla  !  !  ' — Burra  Burra  Mine,  associated  with  azurite 
and  malachite  (T.  C.  C);  Wallaroo  Mines,  Kurilla 
Mine,  Mount  Gunson  Mine,  about  80  miles  N.N.W.  of 
P6rt  Augusta  (T.  C.  C.) ;  Nuccaleena  Mine,  Yudana- 
mutana,  Mount  Lyndhurst  (Ulrich);  Mount  Barker 
Mine  (Burr). 

Chbtboliti  I 

OHmne  —  Mount  Schanck  (J.  R  T.  Woods) ;  Mount 
Oambier,  extensively  in  the  volcanic  lavas  (J.  K  T. 
Woods). 

Hyalosiderite — Mount  Schanck,  in  the  basalt  (J.  E.  T. 
Woods). 

Coal  I 

Ugnite — Murray  Flat  (Brown);  Pedinga,  near  Fowler's 
Bay,  Leigh's  Creek  (Brown). 

GoBALTiTE  1  (Cobalt  Glance)— Glen  Bar  Mine :  associated  with 
Mispickel  (L.  Seeger). 

Ck)PiAPiTB — Alice  Springs  (Goyder). 
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CfOPPBB !  1  (Nativb) — ^This  species  is  repreaented  in  great  variety 
of  forms  in  the  upper  parts  of  the  lodes  of  Qie  Wallaroo 
and  iioonta  mining  districts  of  Yorke  s  Peninsula.  Some 
specimens  exhibit  weU-detined  though  distorted  crystals^ 
:\ni]  some  very  fine  examples  of  the  arborescent  form 
have  also  been  found.  At  the  Sliding  Rock  Mine  it 
occurs  disseminated  in  grains  of  varying  size.  It  is  also 
found  at  Angaston,  and  to  greater  or  less  extent  in 
sevenil  of  the  other  copper-bearing  lodes  of  the  colony 
(T.  C.  C). 

CovSiiLlTK  I  (Tndigo  Coppei"  Ore) — Fine  specimens  in  the  massivt* 
form  are  obtained  chiefly  fmm  the  southern  part  of  the 
mining  district  of  Yorke's  Peninsula.  An  imj)uie 
variety,  black  in  colour,  is  not  unfrequeiitly  found, 
especially  in  the  northern  part  of  tlie  same  district 
(T.  C.  C.)  ;  Kapunda  Mine  (Burr). 

Ckocidolite  !  (Blue  Asl)estus) — Wirrawilka  Mine  (Ulrich). 

CUPRITK  ! '  ! — Tliis  mineral  is  of  very  general  occurrence  in  the 
u[)per  portions  of  the  copper  kxles  of  tliis  colony,  most 
frequently  in  the  massive  form,  but  linely  crystiiUized 
specimens  have  bew  obtained  from  the  following 
localities : — ^Moonta  Mine,  Spring  Creek  Mine^  Kapwida 
Mine^  Bnrra  Burra  Mine  (T.O.C.);  near  Rhomlda 
Mine^  north  of  Port  Augusta^  crystab  converted  into 
atacamite  (T.  C.  C);  Bnrra  Burra  Mine,  crystals 
more  or  less  converted  into  malachite  (T.  C.  C.) 

ChaUotrichiU — specimen  of  this  variety  of  cnprite  has 
been  met  with  in  this  province,  precise  locality 
unknown,  occurring  in  groups  of  small  acicular  crystals 
with  native  copper  (T.  C.  C);  Mount  Barker  Mine 
(Burr). 

Otanitb  ! — ^Nuriootpa,  in  quartz  (T.  0,  O.) ;  near  Menge  Town^ 
Mount  Crawford  (Selwyn). 

Diamond  ! — Echunga  (Cloud) ;  the  largest  specimen  of  which  I 
am  aware  weighed  before  cutting  5|  carats,  its  present 
weight  being  'I'll  carata.  It  is  cut  in  the  form  of  a 
brilliant,  and  is  of  a  sherry-yellow  colour.    It  is  now  in 

the  Adelaide  Museum. 

DiOPTASB  \ — ^Appialina  Mine  (Selwyn). 

DoLOMiTB ! ! — ^Victoria  Creek,  Williamstown  (Selwyn) ;  Mount 

Gambier,  associated  with  limestone  (J.  E.  T,  Woods) ; 
Belvidere  Rnngc,  Barossa  Range,  Rapid  Bay,  and  near 
Mount  Barker  (Burr). 

Pcari  Spar^A.t  Rapid  Bay  and  N.K  of  Adelaide  (Burr). 

DohmiU  —  From  Central  Australia,  as  a  pseudomorph 
(T.  C.  C). 
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Epidote  ! — Barossii  Range  (Burr);  Yurlanamutana  Mine  (Ulrich). 

Erythrite  !  (Cobalt  BIoo'tO— Olen  Bar  Mine  (T.  C.  C.)  ;  near 
niinman,  crystallized  in   needles  (T.  C.  C);  Mount 

i  )gilvie  ((royder). 

FluORITE  I  (Fluor  Spar) — Parr.miatta  Mine  and  M(Kmta  Mine 
<in  Yorke's  Peninsula  (T.  C.  C.) ;  on  the  Field  Uiver, 
between  Reynella  and  the  ccwist,  in  a  silicious  limestone 
of  Pre-silurian  age  (Tate) ;  at  Parara,  near  Ardrossan, 
Yorke's  Peninsula,  in  Lower  Silurian  limestone  (Tate) ; 
Kapunda  Mine  (Burr). 

Galkmite  ! !  ! — WallariM)  Mine,  >x>th  crystJillize<l  and  massive 
(T.  C.  C);  Waukaringa  (Tate);  Talisker  Mine,  Glen 
Osmond  Mine,  Blinman  Mine  (Ulrich) ;  Kangarilla 
Mine^  AwoadaXe  Mine,  Mount  Bold  Mine,  Two-in-the- 
Buflh  Mine,  Mount  Searle  (Brown);  Winininnie 
(Goyder) ;  Rapid  Bay,  Lyndoch  Valley,  20  miles  east 
of  Mount  Barker  (Burr) ;  North  Rhine,  near  Norman- 
ville^  near  Yudenamutana  (T.  C.  C.) ;  Glen  Osmond 
stone  quarries,  on  the  Oalnina  station,  about  150  miles 
north-east  of  the  Burni,  and  the  Murray  Flats.  The 
foregoing  are  perhaps  the  most  noticeable  of  numerous 
localities  (T.  C.  C.) 

OabnBT!!! — Kanmantoo,  red  crystals  in  white  talc  (T.  C.  C); 

Bundaleer,  black  garnet  (T.  C.  C);  Monarto,  garnet 
rock  (T.  C.  C.) ;  Yadniana,  in  the  Hundred  of  Hawker, 
iron  garnet  in  granite  rocks  (T.  C.  C.) ;  Beividere 
Range,  near  Mount  Barker,  red  garnet  (Burr). 

Cinnamon  Stone — Beividere  Range  (Brown). 

Almanaite  (Xoblo  (rarnet) — MacDonnoll  Ranges,  Northern 
Territory,  in  the  fomi  of  rolled  pebbles  in  the  creeks 
(T.  C.  C.)  Analysis  by  Dr.  Rennie  of  specimens  of 
noble  garnet  from  Hale  River,  MacJDonnell  Ranges  : — 


Silica 

•  •  • 

Alumina 

•  •  • 

27-09 

Kerrt)us  oxide 

•  •  • 

2G-28 

Lime  ... 

1-99 

Magnesia 

•  •  • 

4-20 

Manganese  oxide  • 

•  •  • 

•35 

98-39 

Gbbsoorffitb — Mount  Ogilvie  (Goyder). 

GiLLiNOiTE  ! — Government  Farm,  near  Bellair  ((toyrler). 

GlauCONITK  ! — Tn  the  limestone  rooks  «if  the  Aldinga  Cliti's 
and  the  Bunda  Cliti's  of  the  Great  Australian  Bight 
(Tate). 
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Gold,  Native  1  !  ! — ^The  geologicBl  distribution  of  gold  in  South 
AuBtraUa  is  restriotod  to  tlie  Pie^Uuriaii,  certain  gravete 
of  the  Miocene  period,  and  to  drifts  of  later  age.  In 
the  first  it  ocoars  disseminated  in  veins  of  quarts ;  in 

the  second  and  third  cases  as  alluvial  gold  (Tate) ; 
the  following  are  some  of  the  localities  in  which  gold 
has  been  found  in  one  or  other  of  the  conditions  named 
above: — Onkaparinga  River,  South  Para  River,  Torrens 
Kiver,  in  sand  (T.  C.  C.)  :  Bremer  Range,  Biirossa 
Kanire,  Nairne,  Wo<»(lsi(l<>,  Strathalbyn,  Mount  Barker. 
Clarendon,  Nuarlun<;a.  Currency  Creek,  Mount  Pleasant, 
Jupiter  Creek,  Echunga  (T.C.C.) ;  Uloohxj,  Waukaringji, 
Bigg's  Flat,  near  Echunga  ;  BaUiannah  Mine,  associated 
with  native  bismuth  and  bismuthinite ;  Teetulpa,  Mount 
Ogilvie^  Lady  Alice  Mine^  with  bomite;  Moonta 
Mine,  with  bomite  (T.C.C);  Bird-in-the-hand  Mine, 
Echunga  !Mine,  Fountain  Head  Mine  ;  KangarcKj  ]Mint\ 
near  Oakbank,  in  psilomelane;  Mount  Victoria,  witii 
copper  ore  :  Yudanarautana,  Mount  Wells,  N.  T.,  Old 
Blackfellow's  Reef,  N.  T.  (Brown).  In  the  Northern 
Territory  ^old  is  wi<l»4y  «iistril)ute<i  over  that  portion  of 
Arnheini  Land  occupied  by  nietaniorphic  rocks.  The 
fields  extend  from  the  River  JStapleton  to  the  Dritheld. 
The  chief  centres  of  gold-reeting  are  the  How  ley,  Twelve 
Mile,  McKinlay,  Union,  and  Hue  Greek  (Tate). 

Graphite  ! — Warrow,  County  Flinders,  and  one  or  two  places  on 
west  coa.st  of  Spencer's  Gulf  (T.  C.  C.)  ;  Mount  Charles 
(G.  Francis)  ;  Mount  Torrens  (C.  Thomas)  ;  Belvi<lere 
Range,  and  about  -8  nnles  X.E.  of  Adelaide  (T.  Burr); 
Blanchewater  (Professor  R.  Tate)  ;  Hundred  of  Koppio 
(Government  Geologist,  H.  Y.  L.  Brown). 

Gypsum  !  !  ! — Se/cnitt-  is  frecjuently  met  with  in  the  form  of 
is^ilated  lenticular-sha{»e<l  crystals,  imbedded  in  the 
nmd  of  the  salt  lakes,  notably  these  of  Southern  Yorke's 
Peninsula,  It  also  occurs  massive  in  the  salt  lakes 
(Cloud) ;  Wailaroo  Mine,  Hummocks  Range,  Kanyacka, 
Kapunda,  near  Point  Riley,  Yorke*s  Peninsala,  on  the 
Wirryalpa  Run,  Central  AustmUa,  Stuart's  Range, 
Central  Australia:  satin  spar  (T. C.  C);  Lady  AUoe 
Mine  (Tate) ;  cliffs  of  River  Murray  (Tate) ;  near  the 
Springs  at  The  Peak,  Central  Australia,  with  red 
ochre  (Tate)  ;  N.E.  sliores  of  Lake  Alexandrina,  in 
cunous  rock  form,  composed  of  slightly  coherent  grains 
(Tate)  ;  Beltana  Mine,  in  veins  (Ulricli)  :  Brighton 
(Burr)  ;  Burra  Burra  Mine,  with  malachite  (T.  C.  C.) ; 
near  K;i<lina,  in  form  of  tine  powder  like  Hour,  under 
the  uiicroscope  each  grain  sh  jws  as  a  distinct  crysUil 
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(T. C. C);  Kicliob'  Nob  (Brown);  Nomung,  Gkiwler 
Ranges  (Brown). 

Hamatitb  ! ! !  (MUaeeaus  Ifama/iiey^AagBJiion,  Boit  limooln, 
near  Inglewood,  Tadanamutana  Mine  and  Flsramatta 
Mine,  Yorke's  BBninsnla,  Ulooloo»  Hundred  of  Hallett, 
Mount  Jagged,  Pewsey  Vale^  Bogle  Ranges  (T.  0.  C.) : 
The  Peake,  Central  Australia,  Tennant  Creek,  Central 
Austndia,  in  the  qu.irtz  veins  running  through  the 
nietamorplnc  rocks  (Tate) ;  BUnman  Mine,  in  druses 
in  close  proximity  to  the  copper  deposits  (Ulrich). 

Compact  Columnar  (Red  Haematite) — ^near  Port  Lincoln; 
Wallaroo  Mine,  Barossa  Range,  Angaston,  and 
numerous  other  places  (T.  0.  C.) ;  Eudunda,  Tennant 
Creek,  and  neighbourhood  of  The  Peake,  Central  Aus- 
tralia (Tate). 

Red  Of>if»— Parachihia  (T.  C.  C.) ;  vicinity  of  The  Peake, 
Central  Australia  (Tate);  between  Avondale  Lead 
Mine  and  Lesley's  Well,  near  Mount  Yiotoria,  Ethindna 
Hill,  Quorn,  between  Tooth's  Nob  and  Passmore  Range 
(Brown). 

MariiU  (sub-species) — Carey's  Gully,  Mount  Lofty,  in  the 
form  of  octahedral  ciystals  imbedded  in  micaceous 
haematite  (T.  C.  C). 

HaliT£  1  !  !  (Coiiniinn  Salt) — Occurs  in  IkmIs  near  to  and  on  the 
shores  of  the  various  salt  lakes  in  the  colony  (Cloud); 
clitfs  of  the  Ki\er  Murray,  iii  the  form  of  au 
efflorescence  (Tate). 

Halloysits  1 — ^Near  Mount  Morgan  (Croyder). 

HTALiTB(Wood  Opal)--.Munno  Para  Hills,  near  Smithfield  (Tate); 
Mulligan  Springs  (Brown) ;  Naime  (T.  C.  C). 

IboN,  (Nativk)  ! — The  only  specimen  of  native  iron  which  has 
been  found,  or  at  least  scientifically  made  known,  up  to 
the  present  time,  is  in  the  form  of  a  mass  of  meteoric 
iron  obtained  in  the  Gawler  Ranges  in  November,  1875. 
The  form  is  bounded  by  a  series  of  more  or  less  oonoave 
and  irregularly-shaped  planes.  The  sur&oe  is,  for  the 
most  part,  coated  with  a  somewhat  shining,  dark  brown 
oxide  of  iron.  This  meteorite  consists  of  metallic  iron, 
and  contains  a  small  proportion  ol  nickel.  It  weighs 
3268*7  grains,  or  7 lbs.  Z\oz.  As  origimilly  found 
it  was  a  trifle  heavier,  a  small  piece  having  been  broken 
off  by  the  finder,  and  the  long  chisel  mark  to  the  right  hand 
on  the  top  shows  where  an  attempt  was  made  to  cut  off 
a  larger  piece.  The  locality  and  circumstances  attending 
the  discovery  of  the  meteorite  are  thus  described  by 

o 
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Mr.  James  Martlew: — found  the  stone  on  the  flat 
in  a  maUee  scnib  about  half -armile  from  the  northern 
foot  of  the  range,  being  distant  four  miles  south  ol  Tardea 
Btation«  It  was  about  15  inches  under  the  surface,  and 
was  surrounded  for  about  3  feet  by  limestone  broken 
into  small  pieces.  All  around  this  there  was  from  4  to 
8  inches  of  soil  covering  the  limestone  "  (T.  C.  C). 

jAMBSomTB  ! — ^Adare  Mine  (T.  C.  C). 

Kaolinitb  !  !  ! — All  varitie^  of  this  mineml  are  to  >>e  found  in 
the  colony,  while  ordinary  clays,  consisting  of  kaolinite 
more  or  less  intimately  mixed  with  impurities^  are 
abundant*  The  following  are  a  few  of  the  many 
localities  for  the  pure  white  kaolin : — ^Wallaroo  Mining 
District^  Tanunda,  Ardrossan,  Hummock's  Range, 
Teatree  Gully,  ne^ir  Charlotte  Waters,  Central  Aus- 
tralia (T.  C.  C. ) ;  Port  Vincent  (Tate).  The  following 
are  the  results  of  the  analyses  of  two  specimens  of  white 
kaolin  dried  at  100'  C  by  T.  C.  C,  A  from  near 
VV^allaroo,  B  from  Teatree  Gully,  the  former  comprising 
an  ai,'«xregation  of  pearly  scales  easily  seen  under  ihe 
microscope  with  a  low  power  : — 


A 

B 

AluminA 

• . . 

3618 

55-32 

Silica 

... 

47*58 

28-67 

Magnesia 

.  •  • 

•50 

•72 

Lime 

... 

trace 

1-39 

Ferric  oxide ... 

• 

218 

1-31 

Titanic  acid  ... 

... 

1-62 

Alkalies 

■  •  • 

M7 

1-48 

Loss  on  ignition  (water) 

13-31 

9-95 

100-87 

100-46 

Tn  A  the  alkalies,  bfiii*:;  chiefly  soda,  are  calculated  as 
such  ;  in  £  they  were  principally  potass,  and  are  so 
calculated. 

Lasuutb  1 — near  Mowarto^  in  small  veins  in  granite  (T.  G.  C). 

LiMONlTB  I J 1  (Brown  Hiematite) — Near  Montacute  Copper  Mine, 
Bapid  Bay,  Mount  Barker  (Burr);  Nichors  Noh, 
Koonamore  Station,  Mount  Coffin  (Brown) ;  An«;aston, 
Waukaringa,  Blinman  Mine^  Nunjibbie,  Yorke's  Penin- 
sula, SLxth  Creek,  near  Inglewood,  Macclesfield, 
Hind  marsh  V^illoy,  noar  Kanmantoo,  Nuccaleena  Mine 
and  numerous  other  localities  in  the  province  (T.  0.  C.)  ; 
near  Mount  Lyiidhurst  it  occurs  in  the  form  of 
pentaL,'<»nal  dodacaliedral  crystals,  pseudoniorphs  after 
pyrile  (T.  C.  C.) ;  Eudunda,  near  Mount  Pleasant,  in 
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auriferous  quarts  veins  (Tate).  Analysis  of  a  wpetimm 
from  Hindmarsh  Valley,  by  Wallaoe,  of  Glasgow 

Ferric  oxide       ...    76  71  =  Irou,  53  7  % 
Magnauic  oxide  . .  trace 
Magnesia  ...  0*30 


0*45 

Phosphoric  acid  ...  1*20 

Sulphuric  add   ...  0*42 

Alumina           ...  305 

Silica    ...          ...  5-88 

Water  (combined)  10*91 

Moiiiture          ...  1*08 


100-00 

limonite  pseudomorphs  after  pynte,  occur  iu  the 
foim  of  isolated  and  muped  oubical  crystals  in 
yarioiis  parts  of  Gentru  Ai&stialiai  and  near  Lake 
Eyre  it  is  very  plentifnl  on  the  surface.  It  is  also 
found  in  cubes  at  Mo«int  Mainaret  and  Blinman 
(T.  G.  C. ) ;  cubes  also  occur  on  the  surface  8  miles 
nwth  of  the  Peake,  under  Mount  Kingston,  Central 
Australia  (Tate) ;  also  near  Yunta  Station  (T.C.C.). 

tfAOimiTI ! ! — Flinders  Range,  near  Port  Pirie,  more  or  less 
weathered  masses  (T.  GL  C.) ;  northern  part  of  the 
Hundred  of  Cunningham,  scattered  about  in  medium- 
sized  masses  on  hills  of  crystalline  lime  stone  (T.  C.  C.) ; 
banks  of  Oolabidnie  Creek  in  the  Hundred  of  Playford 
(T.  C.  C. ) ;  BUnman  (T.  C.  C);  Mount  Lofty  and  Barosaa 
Ranges  (Burr). 

Maohkiitb  !  !  ! — Near  Mount  Jagged,  Mount  Lofty  (T.  C.  C.) ; 
Mount  Torrens,  Mount  N'ictoria  (Brown)  ;  Winninnie 
(Goyder);  The  Peake,  Central  Australia,  Hundred  of 
Cunningham  (Tate);  crystalised  and  massive  varieties  are 
of  ve^  genml  occurrence  from  Gape  Jervis  to  Black 
Rock  Hill  (Burr).  The  following  analysis  of  a  sample  of 
cm  from  Mount  Lofty  is  by  Wallace^  of  Glasgow : — 

Ferric  oxide    ...         ...  88*22  )  « .  o/ 

Ferrous  oxide   6*66  /        ^^^^  /o 

Manganic  oxide          ...  *20 

Sulphur         ...         ...  *20 

Iron,  combined  with  sulphur  *  1 8 

Phosphoric  acid            ...  05 

Alumina,  tkc  ...           ...  3*24 

Mairnesia       ...          ...  1*33 


Silica  ...  ...  '92 

10000 


o2 
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Malachite  ! ! ! — ^Rhondda  Mine,  in  acicular  (nystals ;  Wallaroo 
.  Mine,  in  brown  iron  ore;  Yucl-mainutana  Mine,  in 
the  so-called  "  red  ja.sj)er  rock " ;  North  of  Port 
Augusta,  in  nodular  and  lenticular-shaped  masses, 
with  a  radiaterl  crystalline  structure  (T.  C.  C.)  ; 
Kapunda  Miiif,  Hurra  Buna  Mine  (T.  C.  C.)  :  noar 
Bcltana,  in  pcrtV'ctly  round  nodules,  almut  thm-- 
quarters  ot"  an  incii  iu  tiianieter,  on  and  near  the  surface 
(T.  C.  C.) ;  near  The  Peake,  Central  Australia,  in  the 
quartz  veins  in  the  metamorphio  rock  (Tate) ;  Mount 
Barker,  Montacute  Mine,  Rapid  Bay,  Wakefield,  near 
the  Horseshoe  on  the  Onkaparinga  (Burr) ;  Daly  Mine, 
Stanley  Mine,  Mount  Lynclhurst,  Nicholas  Nob,  Tarlton*8 
Nob,  Mount  Victoria,  Ijetween  Temple  Bar  and 
Blinman,  between  Avundaleand  Lesley's  Well  (Brown); 
Mount  Wells,  Northern  Territory  (Goyder). 

MAHGAsriTB  1  !  I^Kear  Gordon,  between  Quorn  and  Hawker :  in 
huge  quantities  (T.  G.  C.)  Oxides  of  manganese  of 
various  composition  occur  in  tiit^  Port  Lincoln  district^ 
at  Wonna  Panda ppa  Dam  and  at  various  localities  in 
Central  Australia.  Burr  reports  manganese  ores  at 
Rapid  Bay,  My jx  intra,  Noarlunga,  River  Light,  Boro&ia 
Range  and  Mount  Bryan. 

ATargabitb  I — Woodside  (Brown). 

Mbnaocavitb  ! 

ItmeniU — Victoria  Creek,  Williamstown  (Selwyn«) 

MoLTBDBNiTE  ! — Yolta  Mine,  Moonta  Mine,  Wallaroo  Mine^ 
Kurilla  and  other  mines  in  the  same  district  (T.  0.  C.) ; 
near  Franklin  Harbour,  in  gneiss  (Tate). .. 

MuaooviTE  !  1  1  (common  mica) — Of  frequent  occurrence  in  the 
granite  rocks.  The  following  localities  may  be  specially 
noted : —  Mount  Pleasant,  Williamstown,  Barossa 
Ranges,  Mount  Crawford  (T.  C.  C.) ;  MacdonneU  Ranges, 
in  very  large  plates  (Tate) ;  River  Gawler,  Valley  of  the 
.  Nixon,  Yunkalilla  (Burr). 

Mtsobin  I  (sub-species)— Tudanamutana  Mine,  with  ctystalliBed 
malachite  in  red  <^1  rock  (T.  C.  C). 

Opal  ! !  Precious  opal — Innamincka  (Tate). 

(7,>W— Near  Arkaba  (T.  C.  C). 

Common  opal—  Angaston,  Mount  Crawford,  all  varieties  of 
colour  (T.  C.  C)  ;  Nuriootpa  (T.  C.  C);  Yudananmutana, 
enclosing  a  tine  network  of  oxide  of  iron  (T.  C.  C.) ; 
Kelly's  Well,  30  miles  south  of  Tennant's  Creek,  vicinity 
of  the  Feake  (Tate) ;  Flaxman  Valley,  Belvidere  Range 
(Burr). 
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Obthoclase  !  ! — Generally  distributed,  well  crystalliseil  specimens 
occur  at  Angaston  (T.  C.  C.)  ;  Wallaroo  Mine,  Ajigaston, 
Anlrossan  ;  Wallaroo,  niassive  and  crystiilline  (T.  C.  C.)j 
Barossa  Rang*',  east  of  Mount  Barker  (Burr). 

Pexxisitb  ]— Near  Belt*ma  (T.  C.  C). 

Phosgsnttb  !  (Plumbic  chloro-carlM>iiste) — ^This  mineral,  asso- 
ciated with  cenissite,  has  l)een  obtained  from  the  west 
coast  of  Spencers  Gulf,  the  exact  locality  l>eing  unknown 
(T.  C.  C.)  ;  Glen  Osmond  Lead  Mines  (Burr). 

PiBTOMBSITB  ! — Balhannali  Mine   (T.O.C.) ;  Nuccaleena  (Tate). 

Analysis  by  Cloud  of  specimen  from  Balhannah  Mine  : — 

Hardness,  3*5  j  specific  gravity,  3*6. 

Ferroiu  oxide          ...  33-31 

Magnesia     ...          ...          ...  20'GG 

Manc-'^nous  oxide      ...          ...  3*49 

Carbonic  acid           ...          ...  43 '52 


99-98 

PsiLOMELAXE. — Slcaford  Bay,  Port  Lincoln,  Elder's  Nob  (G.  A. 
Goyder). 

Pyrite  !  !  I  (Iron  pyrites) — This  species  is  to  be  found  in  most 
of  the  lodes  of  the  Yorke's  Peninsula  mining  district 
(T.G.  0.);  Wallaroo  Mine  and  Parramatta  Mine,  in 
finely-erystalliBed  apeoimens,  exhibiting  the  foim  of  the 
pentagonal  dodecahedron  (T.  0.  C.)  ;  Rapid  Bay,  En- 
counter Bay,  Montacate  Mine,  Bundaleer,  Talisker 
Mine,  and  in  the  various  ranges  (Burr) ;  Bird-in-hand 
Mine,  Echunga,  Queen  Gold  Mine,  Kingston  Mine, 
Snowtown,  Waukaringa,  Yudanamutana  (Brown)  ;  this 
mineral  also  occurs  in  a  stalactitic  form  at  the  Wallaroo 
Mine  (T.  C.  C). 

PtrolubITE  ! — Near  Wallaro  Mines,  both  massive  and  stalactitic 
(T.  CO.);  Wonna  Pandappa  Datn  (Tate);  Waukaringa, 
impure  variety  (Tate);  Tintara  (Brown);  Central 
Australia,  on  the  surface  (T.  C.  C.) ;  Penang  (T.  C.  C). 

PtromORPHItk  ! — Massive  six'cimens  of  this  mineral  have  been 
nl»tained  frnni  the  west  coast  of  SjKincer's  Gulf,  the 
exact  l(x;ality  being  uncertain.  Tn  a  private  communica- 
tion J.  E.  T.  Woods  mentions  that  he  has  found 
phosphate  of  lead  at  the  Strathalbyn  Mine  (T.C.C.)j 
Avondale  Mine,  Hahndorf  (Brown). 

Pyrope. — Mount  Babbage  (Brown) ;  Hamilton  Creek  (Brown). 

Pyroxene  :  (Augite) — Mount  Schank  (Tate) ;  Mount  Gambier 

(Burr.) 

CoaoiiU — ^Mount  'Qambier  (Burr). 
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SmarofitUU — Woodside  (Brown). 

QUABIS  ! !  Rock  Crystal— VQ.xixsnB  parte  of  the  colony,  among 
which  the  following  may  be  named : — Yorkers 
Peninsula,  Angaston,  Green's  Plains,  Hi^rhbury,  Barossa 
Range,  Emu  Flat,  near  Clare,  Lyndoch  Valley.  C»H)nato 
(T.  C.  r.)  ;  Williamstown,  Morialui,  Tanuncia  Creek, 
Pekina  (Tate)  ;  Central  Australia,  notably  near  Luke 
Hope  and  Cliarlotte  Water,  in  the  form  of  rolled 
pebbles  of  clear  rock  crystal  (T.  C.  C.) ;  Encounter  Bay, 
Montacute  Mine,  Flaxman  Valley,  Mount  Barker, 
Belvidere  Range  (Burr). 

Amctliystitu-  quartz — Wallaroo  Mine  aud  near  Point  Riley, 
Yorkc  s  Peninsula  (T.  C.  C). 

Rose  quartz — Hundrerl  of  Cunningham  (T.  C.  C.) ;  near 

Montacute  Mine  ( Hurr). 

Sfftoky  quartz — Wallanx)  Mine,  Ang.Mstf»n,  Mount  Crawford 
(T.  C.  C.).;  Belvidere  Range  (Burr). 

MUky  quartz — Wallaroo  Mine  and  other  places  (T.  C.  C.)  ; 
Peake,  Central  Australia  (Tate). 

Bronze-cohured  crystals  (the  colotir  due  to  a  thin  coating  of 
ferric  oxide)  occur  at  the  Stanley  Mine  (T.  C.  C). 

Chalcedony — ^Redmth,  Wallaroo  Mine,  Angaston,  North 
Para,  nearGawler  (T.  C.  C.) ;  Peake,  Central  Australia, 

mouth  of  Onkaparinga  River  in  miocene  cliffs, 
Ardrossiin,  as  fossil  ciists  (Tate)  ;  Flaxman  Valley, 
Mount  Barker,  Barossa  Ran^j^e,  near  Kapunda  Mine 
(Burr)  ;  Blanchewater  (Brown). 

Carnelian — Stuart's  Creek,  Central  Australia  (Tate). 

Htlwirop€—^%VAV^%  Creek,  Central  Australia  (Tate). 

Agate — Stuart's  Creek,  near  Charlotte  Water,  near  Catherine 

Telegraph  Station,  and  various  places  in  Central  Aua> 
tralia  and  Northern  Territory — m  the  form  of  pebbles 
T.  C.  C. ) ;  Flaxman  Valley  (Burr) ;  Tnnamincka. 
Brown). 

Silicious  sinter—^ AngaaUm  (T.  C.  C.) ;  Barossa  Bange^  Mount 
Barker  (Burr). 

J^/int—  In  the  older  tertiary  rocks  ol  Mount  Oambier, 
MacDonnell  Bay  and  Bunda  Cliffs  (Tate) ;  Euola,  ia 
the  limestone  chSb  (Brown). 

H&mstone — Crinnis  Mine  (T.  C.  C);  Barossa  Bange, 
Flaxman  Valley  (Burr). 

ySfjr/cr— Stuart  Range,  Greenock,  Ardrossan,  Burra  Range 
(T.  C.  C.)  ;  Angaston,  near  the  Peake  (Tate) ;  Barossa 
Range,  Belvidere  Range  (Burr)*;  Innamincka  (Brown). 
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Lydian  Stone — Innamincka  (Brown), 

Plasma — Near  Mount  Morgan  (Goyder). 

Rhodolite — Elder's  Nob  (G.  A,  Goyder). 

RimLB  !  ! — Lyndooh,  CoUingrove,  Tannnda  Creek  ;  Mount 
Crawford,  near  Encounter  Bay,  in  the  form  of  fair-size<l 
cryst^ils  (T.  C.  C.) ;  near  B^vlhauiiah,  with  (juartz  sand 
(T.  C.  C.)  ;  An<;a.stun  (T.  C.  C.)  ;  Echun^a,  near  Oonata 
Water  (Brown)  ;  near  Victor  Harbour,  with  feldspar 
■and  quartz  (Guyder). 

Sbrpbntine  ! — Mount  Crawford  (T.  C.  C). 

SlOBRITE  ! — Crinnis  Mine  (Selwyn) ;  Oratunga  Mine  (Ulrich)  ; 

Eudunda  (Tate)  ;  Karkulto  Mine  (T.  C.  C.)  ;  Rapid 
Bay,  Barossa  Ranrjo,  Mount  Lofty  Ban<,'e,  and  various 
other  places  (Burr)  ;  near  Blinnian  (Brown.)  Analysis 
by  T.  C.  Cloud  of  a  sjx'cinien  fmm  the  Karkulto  Mine, 
in  the  form  of  a  largely  crystalline  mass  of  a  brownish- 
grey  colour  ;  hardness,  3*5  ;  and  speciiic  gravity,  3*9  : — 

Ferrous  oxide            ...  ...  51 'To 

Manga  nous  oxide       ...  ...  1*56 

Magnesia     ...           ...  ...  7*31 

Carbonic  acid  (by  difference)  ...  39*38 

100-00 

iSiLVEK — Although  silver  occurs  in  considerable  quantities  in 
some  of  the  lead  ores  of  the  colony,  so  far  as  I  am  aware, 
no  isolated  species  oontaaning  tbis  metal  as  an  essential 
oonstitttent  has  yet  been  disoovered  (T.  C.  C). 

Smaltitb — ^Mount  Ogilvie  (Goyder). 

Sphalerite  !  !  !  (Zinc  Blende) — Wallaroo  Mine,  Aclare  Mine, 
between  Point  Pearce  and  C(»xney  Point,  Yorke's 
Peninsula  (T.  C.  C);  Two-in-the-bush  Gold  Mine 
(Brown) ;  North  Khine  (Tate) ;  Wheal  Ellen  Mine,  in 
large  quantities  (L.  8eeger). 

Staurolite  ! — Ani,'aston  (T.  C.  C.) ;  Mount  Barker  (Goyder). 

Steatite — New  Mecklenbei^  (Tate). 

Si'iHHiTM — Adare  Mine  (Goyder). 

SriLPifOiiBLAVB  I — ^Near  Oakbank,  with  gold  (Brown). 

Sulphur  ! — Echungu,  in  quartz,  associated  with  pyrite  (Cloud)  ; 
near  Montaoute  Copper  Mine,  in  quartxy  associated 
with  pyrite  (Burr);  Wheal  EUen  Mine,  associated 
with  sphalerite  and  galenite  (L.  Seeger). 

Talc  !  ! — Flanks  of  the  Kaiserstuhl  (Tate) ;  near  Menge  Town, 
Mount  Crayvford  (Selwyn);   Belvidere  Range,  River 


Digitized  by  Gopgle 


232  MINERAL  CENSUS  OF  AUSTHALASIA. 

Hutt^  Lyndoch  Valley  (Burr);  Torke's  PeniiuiiK 
Baroflsa  Range,  Kanmantoo  (T.  C.  0.). 

TiTANiTE  (Sphene)  ! — Mount  Barker  (Tate). 

Topaz  1 — Near  IMunchowater,  and  elsewhere  near  Ljike  Eyre,  in 
Central  Australia  ;  in  the  form  oi  rolled  pebbles,  white 
and  pale  green  in  color.  • 

Tourmaline  !  ! — Moonta  ^line,  Parraniatta  Mine,  Mount  Cniw- 
furd,  Angaston,  Ardrossan  (T.  C.  C.) ;  Mt»unt  Boothby, 
Barrow's  Creek,  and  neighbourhood  of  The  Peake,  in 
Central  Australia  (Tate)  ;  Valley  of  the  Nizon,  Baroesa 
Range,  Encounter  Bay,  Rapid  Bay  (Burr). 

Rti/>t'i/it€.-~-\ \\\\ey  of  the  Nixon  (Burr). 

Ullmannite  : — Gill  s  Blul^  Mount  Lyn<lhurst  (T.  C.  C). 

ViviANITE  ! — Angaston,  massive  (T.  C.  C.) ;  near  Mount  Ruftts, 

near  Strathalbyn,  earthy  (Burr). 

Wad  (AshoHie) — Wooltana  (Brown). 

WoLPBAMiTB !  —  Onkaparinga,  massive  (G.  Francis) ;  near 
Royston  Head,  Southern  Yorke's  Peninsula  (Tate). 

WuLFENiTBl(Molybdateo{  Lead) — ^Mount  Lyndhurst,  crystallised 
in  double  tetragonal  pyramids  (T.  C.  C);  Avondale 
Mine,  near  Farina  (Brown). 
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afttt  the  name  of  a  mineral^  or  before  a  locality  signifies  that  ii  is  rare; 
.' .'  thai  ii  is  common;  /  /  /  that  it  is  in  workable  quantity. 

O.        ...      ...  A.  W.  Olabxs* 

D.        ...      ...  R.  Daintbbb. 

O.  ...  A.  C.  Greoobt. 

J.         ...      •>.  R.  L.  Jack. 

L.    E.  B.  LiKXx>ir. 

M.  or  A.  O.  H. ...  .\.  GiBB  Maitland. 

R.    W.  H.  Rands. 

C.  I.  £    Report  of  Examiners  on  Minerals  in  Colonial 

aad  Indian  Exhibition,  by  A.  W.  Clabkb. 

Cat.  C.  I.  E,     ...  Catalojjue  . .f  Minerals  in  C.  I. E. 

ij.  M.C.  Queensland  Miuenm  Catalof^io* 

t.    gold-field. 

Notes. 

This  list  has  been  compiled  V>y  the  Queensland  members  of  Committee 
No.  7  (who  constitnted  themselves  a  sub-committee,  of  which  Mr.  R.  L. 
Jack  acted  as  Secretary),  with  the  co-operation  of  Mr.  A.  Gibb  Maitland, 
of  the  Geological  Survey  of  Queensland,  and  other  g^ilemen  whose 
names  are  appended  to  the  information  furninhed  by  them. 

Mo6t  of  the  localities  named  will  be  found  in  the  16-mile  map 
published  by  the  Lands  Department. 

Bodc-forming  minmls,  as  such,  have  been  puipoeely  omitted,  except 
in  cases  where  some  peouliari^  in  their  mode  of  ooenmnoe  required  to 
be  pointed  out. 

The  occurrence  of  certain  common  minerals,  e.g.  Quartz  and  Calcite,  is 
only  noted  in  soch  caiee  as  present  features  ^  scientific  or  economic 

imiK>rtance. 

To  enumerate  every  locality  where  gold  is  found  would  be  an  endless 
task.  The  list  includes  the  chief  gold  fields,  with  a  reference  to  their 
geologictJ  characteristics,  and  a  few  cases  in  which  the  metal  oocors 
under  specially  noteworthy  circutnstance.s. 

Occasionally  the  occurrence  of  a  mineral  at  a  certain  place  is  referred 
to  by  two  or  three  observers,  each  of  whom  has  something  dififerent  to 
record  regarding  the  mineral  or  the  conditions  under  which  it  occurs. 
Mere  dupicate  obserrations  have  been  struck  ont  by  the  Secretary  in 
editing  the  list. 

It  may  be  said  that  the  prominence  given  to  a  mineral  is  not  always 
proportionate  to  its  iraportsAce.  Unfortanately  the  amotmt  of  informa- 
tion to  hand  regarding  minerals  bears  no  ratio  to  their  soientiflo  or 

economic  value. 

The  list  is  necessarily  incomplete,  but  if  the  emendation  cf  the 
"  Census  "is  to  be  ttom  year  to  year  the  care  of  a  Committee  of  the 
Aei:vK.iation,  the  present  list,  it  is  hoped,  will  form  a  nsefnl  bMia  for 

future  operations. 

A.  W.  CLARKE,  rharters  Towers, 
E.  H.  LIN  DON.  Brisbane,  '  Qureuslnnd 

ROBERT  L.  JACK,  Townsville,  v  Sub-Committee. 

WILLIAM  H.  BANDS,  Maryboiough,  ) 


Digitized  by  Google 


234 


MINBBAL  0BH8C8  OF  AU8TSALA8IA 


AcTiNOLiTB — Gloncurry  !,  on  calcite  (Q.M.C.);  Mount  Perry 
district  !  !  !,  actinolite  rock,  and  as  green  radiating 
crystal  in  actinolite  rock  (R.) ;  Charters  Towers  !,  in 
"  Day  Dawn  Extended "  quartz  reef  (J.),  also  in 
country  rock  (syenite)  of  "North  Australian  Block," 
(C). 

AOATB — Agate  Creek,  Etheridge  !  !,  in  large  quantities  (L.) ; 

Burnett  district  !  !,  over  a  wide  area  (N.  Bartley)  : 
Narrango  district  !  !  (R.)  ;  Mount  Toussaint  and  Mount 
Macedon  !  !,  in  getKies  in  epidote  rock  (J.) ;  Agate 
Creek,  Gilbert  !  !  !,  occurring  "in  thousands  of  tons'* 
in  river  gravels  (.7.). 

Amalgam — Kilkivan,  in  hard  dark  quartzoae  rock  (R.). 

Amxthtbt— Logan  Biver  !  (R.) ;  Upper  Cooinflf%  Albert  district 
(R.) ;  Qoncurry  (Upper  Camp  t)  !,  in  aUuvial  (C). 

Analcime — Strathmore  Creek  and  Bowen  River  !  !,  in  geodes  in 
epidote  rook  (J.). 

Anolbsite — Silver  Hill  Mine,  Mount  Albion  !,  transparent 
pyramidal  crystals  (J.)  ;  at  all  the  silver-lead  mines, 
especially  Argentine,  JD>ry  River,  and  Mount  Albion !  I  !, 
argentiferous,  enveloping  argentiferous  galena,  and 
apparently  derived  from  its  decomposition  (J.). 

Abgentitk — Cumnor  Lease,  Silverlield,  Tinanx)  district — "  It 
is  probable  that  in  argentiferous  galena  from  here, 
assaying  1400os.  silver  to  the  ton,  a  good  deal  of  tiiis 
silver  is  distributed  tiirough  the  gidena  in  the  form  of 
free  sulphide"  (C.I.£.)j  Emu  Plains,  Bowen  River, 
intimately  mixed  with  cuprite  and  tenorite,  especially 
the  latter,  the  mixed  ore  containing  2299os.  silver  per 
ton  (J.). 

Abbbstos— Mount  Wheeler,  18  miles  from  Rockhampton  !  !,  in 
serpentine  (D.)  and  (C.)  ;  Cloncurry  !,in  The  Contra 
copper  lode  ;  near  Oympie  !,  in  serpentine  (R.)  ; 
(Tvmpio  !,  with  (juartz  \n  reefs  ("R.)  ;  Woodonga  !  !, 
Glastonbury,  Wide  Bay  district,  in  seii^^ntine  (R.)  ; 
Mount  Alma,  Charters  Towel's  !  !,  in  diurite  rock,  the 
vein  croj)|)in«;  out  at  surface  from  4in.  to  Oin.  thick  (C.) 
— pei-fectly  white  and  silky  in  part,  but  bulk  stony  : 
silky  portion  lost  no  weight  on  treatment  with  warm 
hydrochloric  add,  and  was  unaltered  by  blow-pipe  or 
Bunsen  flame  (C). 

Asbolite — Kilkivan,  in  a  lotle  runuiug  nearly  N.  and  S.  in 
light-coloured  serpentine,  occurs  sometimes  in  solid 
veins,  sometimes  in  large  botryoidal  masaes,  but  gene- 
rally running  in  an  irregular  manner  through  the 
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gangue  (R.),  [Analyses:  undressed  ore,  Co  7*50  per 
cent.)  Ni  2*12  percent.,  (K.  T.  Staiger)  ;  fair  sample  of 
lode,  Co  7-50  i>er  cent.,  Ni  2"26  per  cent.,  Mn  ISKX)  per 
cent.,  (K.  T.  St^iiger)  ;  suT-face  ore,  Co  2*75  per  cent., 
Ni  2-2i>  per  cent.,  Mn  65  00  per  cent.  (W.  Vivian  and 
Sons,  Swansea).]  ;  Kilkivan  1  !  I,  l^elieved  to  \>e  fmni 
Icxle  referred  to  by  (R.)  ;  "  sj^ciniens  of  asbolite  from 
mune  locality  in  Queensland  Museum,  where  it  is  termed 
cobaltiferous  wad,  have  the  following  assays  appended  : 
— Cobalt  22*207  per  cent.,  nickel  3-510  per  cent,  iron 
29-130  per  cent.,  manganese  2*360  per  cent.,  copper 
0-103  per  cent.  ^Cat.  C.  I.  E.) ;  Mountain  Home  !,  in 
copper  lode,  associated  with  graen  carbonate  of  copper, 
ferruginous  red  oxide  of  copper,  pyrolusite  and  garnets 

(J.). 

Atacamitb — ^Mount  Perry  district  (Q.  M.  C.) ;  Qoncurcy,  pseudo- 
morphous  after  cuprite  (Q.  M.  C). 

AzuBm — Great  Kennedy  Cq>per  Mine  !  t !,  in  rhombic  prisms 
and  pjnnamids  and  in  radiating  botryoidal  mssses  in  a 
laige  lode  (J.) ;  Keelbottom  Copper  Mine  1 1,  in  quartz 
vans  in  porphyiite  country  (J.) ;  Contra  Lode^  Clon- 
curry  !,  in  large  copper  lode  in  diorite  country  (J.)  ; 
Pumpkin  Gully,  Cloncurry  !  !,  in  ferruginous  cup  of 
copper  lode  (J.)  ;  Great  Australian  Copper  INIine,  Clon- 
curry !  !,  in  large  lode  with  cuprite,  native  copper  ami 
malachite  (J.)  ;  In)ncla<l  Mine,  Watson ville  !  !,  with 
cassiterite  and  malachite  (J.)  ;  Clan  Ronald,  Eureka 
Creek,  Tinaroo  !  !,  with  malachite  and  cassiterite,  from 
20  feet  below  sur&ce  (C.) ;  Mount  Gkunet,  Tinaroo 
district !  1,  with  malachite  (C.) ;  Peak  Downs  Copper 
Mine  1,  near  Clermont,  not  so  common  as  nuUa^te 
(L.) ;  Mount  Perry  district !,  with  other  copper  ores  (L.); 
Mount  Orange  Copper  Mine,  Nebo,  accompanying  mala- 
chite, haematite  and  black  oxide  of  copper  (W.  J.  C. 
Adrian)  ;  Pine  Vale,  2n  miles  of  Mackay  !  !, 

massive  in  reefs,  also  as  alteration  product  of  copper 
pyiites,  associated  \\  ith  quartz,  zinc-blende,  malachite, 
gah'iia  and  (juartz  (M.). 

HaBTTES — Three  miles  from  Mary  River  along  Kilkivan  Roa<l  !  !  !, 
as  a  large  vein  (R.  )  ;  near  Miva,  Wide  JJay  !  !  (G.)  ;  30 
miles  west  af  Mil«»  Station,  near  Ada  vale  !  !,  also 
IMaxwelton,  ntniv  liuxlienden  I,  as  nuliated  nodules  in 
shales  of  the  Rolling  Downs  (cretaceous)  formation  (J.). 

Bismuth — Narrango  !,  in  auriferous  lode  in  a  matrix  of  steatite 
(L.)  ;  Mount  Biggenden,  Degilbo,  Wiile  Bay  district ! ! !, 
(R.)  ;  Stanthorpe,  in  tin-wash  (Q.  M.  C.) ;  Pumpkin 
GuUy,  Cloncurrjr ! !,  in  auriferous  drift  (J.) ;  Mary 


Digitized  by  Google 


236 


MINERAL  CbNStli  OF  AUSTRALASIA. 


Douglas  Reef,  Gloncurry  !  !,  associated  with  quartz, 
limonite  and  gold  (J.) ;  Herberton  Tin  MineB  1,  in 
Home  Rule,  Herbertina  and  other  mines,  associated 
with  cassiterite  (J.). 

BisiiUTB  OxiDK — Mount  Shamrock,  Wide  Baj  district^  veins  of 
oxide  of  bismuth  are  exceptionally  rich  in  gold  (R.), 
assaying  62  per  cent,  oi  bismuth  and  252oSi  of  gold 
(Mr.  Hamilton,  reported  by  R.). 

BiSMUTHiNiTB — Mount  Shamrock  !,  in  fine  acicular  crystals  (R.)  ; 

Mount  Biggenden  !  !  (R.) ;  Coolgarra,  Tinaroo  !  t  !,  with 
native  bismuth  in  lode  in  granite  (C) ;  Gilbert  River  !  !, 
in  lode  (J.) ;  Great  Britain  Mine^  Coolgarra  !  !,  in  lode 
assooiatefl  with  cassiterite,  galena  and  sphalerite  (J.)  ; 
Southern  Tin  Mine,  Irvinebank  !  !,  in  lode  associated 
with  cassiterite  (J.). 

"BlSMUTHITE — Cloncurry  !,  containing  visible  gold   (Q.  M.  C.)  ; 

Sellheim  !  1,  in  lodes  (L.),  containing  a  good  deal  of 
copper  and  iron  and  probably  derived  from  decom- 
position of  Wittichenite  (J.)  :  Mount  Biggenden, 
Degilbol  !  !(R.);  Mount  Sham njck  !  :,  (R.)  ;  Coolgarra, 
Tinaroo  1,  alluvial  associattvl  with  ca.ssit<^rite  (C.)  ;  Percy 
River  !  !  !,  in  gullies  worked  for  alluvial  gold,  containing 
over  72  per  cent  of  metallic  bismuth  (W.  M.  Mowbray) ; 
Percy  River  !  !  1,  in  alluvial  gravels  (J.). — [Analyses, 
Bi  72*61,  OOi  12-77,  iron  oxide  12*80,  sand,  mica» 
isc  1-82,  sp.  gr.  6-4  (K.  T.  Staiger);  Kangaroo 
Hill  t  !,  in  alluvial  gravels  (J.);  Head  ol  Severn 
River  ! !,  in  alluvial  gravels  (J.). 

BoBNiTB — Blue  Mountains  near  Eton  !,  associated  with  tenorite 
and  cuprite  (J.) ;  Mount  Perry  district ! !,  associated 
with  other  copper  ores,  sometimes  in  steatite^ 
Gloncurry  I !  (Q.  M.  C). 

BOURNOKITE — Mount  Albion!  !  !,  argentiferous:  "The  recent 
discovery  of  boumonite  at  Mount  Albion  proves  to  be 
more  important  the  more  fully  the  deposit  is  opened  up. 

It  is  calculated  that  there  is  in  sight  at  the  present 
time  fully  2000  t<»ns  of  black  ore,  which  at  £60  per  ton 
amounts  to  the  encouraging  totiil  of  £1*20,000.  As  the 
copper,  antimony,  itc,  in  the  ore  pays  all  expenses, 
this  means  that  the  whole  £120,000  is  clear  protit. — 
(Herberton  Advertiser,  June,  1889). 

Cacoxenite — Watts'  Selection,  Logan  district  I,  on  limonite  (R.). 

Calcitb — Sellheim  River  !  I  !,  large  veins  in  shale  and  sandstone 
country  (Gympie  Beds),  (J.)  ;  fleeter  Claim,  Ravens- 
woop  !  !,  on  hanging  wall  of  auriferous  cjuartz  reef,  85 
leet  from  surface  (C.) ;    ^larkham  s   Claim,  Ravens- 
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wood  I !,  associated  with  galena  from  120  feet  from 
surface  (C) ;  Ravenswood  !  !,  on  foot-wall  of  a  lode 
carrying  clialcopyrite,  sphalerite,  iron  pyrites,  mispickel. 
with  gold  and  quartz  (C.) ;  Golden  Bar,  Rosewood,. 
Rockhanipton,  with  auriferous  quartz  86  feet  from 
surface  (C.)  :  Afhaiice  Reef,  Norton  Goldtield,  Glad- 
stone I  !,  with  iron  pyrites  and  sphalerite  f join  ISO  feet. 
The  same  vien  occurs  m  the  adjacent  claims  on  this  Ime 
of  reef,  sometimes  the  calcite  vain  is  on  the  hanging, 
less  often  on  the  foot-wall  of  the  reef  (C.) :  some  of 
this  calcite  is  nearly  transparent,  one  small  piece  was 
sufficiently  clear  to  exhibit  double  refraction.  The 
calcite  vein  is  about  3*  thick;  Gympie  Goldfield  !  !, 
with  auriferous  quartz  and  iron  pyrites :  "  The  manner 
in  which  the  crystals  of  quartz,  calespar  and  pyrites  cut 
into  each  other  and  are  indented  by  the  gold  which  is 
in  other  parts  moulded  to  the  angles  of  the  crystals, 
shows  that  they  were  all  deposited  at  the  same  period  ; 
while  the  lime,  taking  the  form  of  calespar,  indicates 
that  the  deposition  was  at  a  low  temperature" 
(A.  C.  Gregory) ;  Victory  Lease,  Charters  Towers  1  I, 
in  pellucid  crystals  in  fissures  and  vughs  in  the  walls  of 
the  lode  or  reef :  these  ciystals  are  so  grouped  together 
that  only  one  set  of  foeets  is  perfect.  These  facets  are 
curved.  Three  of  them  grouped  round  the  principal 
axis  and  termining  in  a  point  form  the  only  part  of  the 
crystals  that  are  visible  among  the  whole  sample  raised, 
(C) ;  Victory  Lease,  Charters  Towers  !  !,  in  opaque 
rhombohedral  crystals,  on  auriferous  quartz  (C.)  ; 
Gympie  I  !,  with  quartz  associated  with  gold  and  gold- 
bearing  suli)hi<U*s  (L.)  :  Kilkivan  !  !,  with  quartz  and 
auriferous  and  argentiferous  sulphides  (L.)  ;  Glenlyon, 
near  Stantliorpe  I  I,  large  beds  of  limestone  containing 
caverns  with  stalactites  and  stalagmites  (L.) ; . 
Warwick  !  !,  black  and  white  limestone  (C.) ;  analysis 
by  (C.) : 


WHITE 

BLACK 

Moisture 

...  MO 

1-29 

Carbonic  acid 

...  4305 

4305 

Lime 

54-60 

64-72 

Peroxide  of  iron 

0-35 

0-37 

Magnesia  ... 

...  018 

0*55 

Insoluble  residue 

...  1-69 

0-97 

100-93     100-95 ; 

Potosi  daim,  Tinaroo  district  !  !  limestone  used  as  a 
flux  for  silver-lead  ores  (0.) ;  analysis  by  (C.) : 
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Moisture     ...          ...  ...  107 

C'i rbonate  of  lime      ...  ...  -83 

Silica           ...           ...  ...  241 

Peroxide  of  iron         ...  ...  0'7S 

Carbonnte  of  magnesia  ...  0*47 


lOOoG; 

Gladstone  !  !,  whitv  and  coloured  marbles  (R.),  (Q.  M.  C); 
in  very  many  auriferous  reefs  I  !,  a  common  form  of 
gangue  (L.);  Toowoomba  district  !  1,  in  cavities  in 
liasalt  (L.). 

CabsITBRITe— Stonthorpe  district !  !  !,  stream  tin  in  drifts,  gene- 
rally in  .small  water- worn  crystals,  with  a  large  proportion 
of  the  rudy  and  aml>er  varieties,  sometimes  together 

with  water-worn  gold  (J.),  as  crystals  in  (juartz  reefs, 
and  in  <lykes  of  greisen  in  granite  country  (J.); 
Pascoe  Hiver  !  !  !,  as  stream  tin  oi*e  (L.)  ;  Mount  Spur- 
geon  !  !  I,  princif «dly  stream  tin  (J.) ;  Kangaroo  Hills  ! ! !, 
stream  anil  lode  tin  (J.);  associateil  with  bismuth 
(Pears) ;  samples  of  the  pannned-off  ore  contain  abso- 
lutely whito  water-worn  grains  of  tin  oxide  (10-1 5mm. 
diameter).  Ruby  and  amber  tin  also  occur  (C.) ;  Running 
Creek,  Star  River  !  !  !,  stream  tin,  associated  wil£ 
garnet  and  topaz  (J.) ;  Granite  Creek,  Palmer  Gold- 
field  11  !,  as  stream  tin  a.ssociate<l  with  goki,  latter 
having  been  derived  fron^  the  slates  which  abut  on  the 
western  l)anks  of  the  creek,  while  the  granitic  eastern 
banks  supplied  the  tin  (Sellheim)  ;  Cannibal  Creek  !  !  !, 
stream  and  lode  tin,  the  latter  in  large  (|uartz  reefs 
in  slate  ami  greywacke  country  (J.) ;  Annan  and 
Bloomfield  1  !  I,  stream  and  lotle  tin,  the  latter  ass«x.iated 
with  quartz,  tourmaline,  hornblende,  and  wolfram, — prin- 
cipsl  mines  are  Mount  Leswell,  lion's  Den,  Mount 
Ajnos,  Mount  Romeo  (J.) ;  Mount  Leswell,  Codktown ! ! !, 
with  tourmaline  crystals,  under  the  microscope  the 
panned-off  ore  is  mainly  honey-yellow,  with  a  little 
opaque  black  tin  and  a  little  ruby  tin,  the  tourmaline 
is  of  a  irreyish  ))lue  and  markedly  pleochroic  parallel 
to  principal  axis  (C.)  ;  a  specimen  of  schorl  and  tin  ore 
assayeil  o')  per  cent,  of  metallic  tin  (L.) ;  Mount  Amos, 
Cooktown  I  !  !,  with  tourmaline  crystals,  under  the  micro- 
scope the  cassiterite  appeiirs  to  be  uuvinly  transparent 
and  of  amber  or  honey-yellow  colour,  the  tourmalines 
are  greyish-blue  and  strongly  pleochroic,  parallel  to 
principal  axis  (G);  lion's  Den,  Cooktown,  !  !  !,  with 
tourmaline  crystals,  microscopic  examination  reveals 
nothing  of  interest  (C),  some  of  these  Cooktown  tin 
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ores  are  rich,  we  having  ha<^l  samples  of  ^-cwt.  assaying 
30*25  per  cent.  metalHc  tin,  while,  on  the  other  hand,  some 
samples  have  only  yielded  5  per  cent,  metal  on  assay 
(Goane  and  Clarke) ;  i  he  Bloomfield  River,  Cooktowii ! ! !, 
grey  very  water-worn  stream  tin  ore,  a  boulder  from 
t  his  river,  exhibited  in  the  Colonial  and  Indian  Exhi- 
bition (1886),  was  nearly  pure  tin-stone  (cassiterite), 
and  weighed  821bs.  (C.) ;   Rose  of  England,  Eureka 
Creek,  TinanK)  !  !  !,  associated  with  fluor  spar,  quartz, 
and  iron  pyrites  (C.) ;  Clan  Konald,   Eureka  Creek, 
Tinaroo  !  !  !,  with   azurite  and   malacliite,   CO  feet 
from  surface  (C.) ;  Lass  of  Gowrie,  Eureka  Creek, 
Tinaroo  !  !  !,  with  white  mica,  60  feet  from  surface  (C.) ; 
Blaek  Bock,  Eureka  Creek,  Tinaroo  !  1  !,  with  red 
hnmatite^  70  feet  from  surface  (C ) ;  Lancewood  Creek, 
9  miles  from  Brooklands  Head  Station  ! ! ! ;  Etheridge 
Goldfield  I  !  !  (Hodgkinson) ;  Krombit,  Port  Curtis 
district  !,  wat^r-worn  crystals  in  creek  (R.)  ;  Christmas 
Eve,  Irvine  Bank,  Tinaroo  !  !  !,  with  quartz,  the  two 
minerals  occurring  in  alternate  layers,  about  15  times 
in  1",  the  whole  having  a  pink  cast  (C.) ;  General 
Gk)rdon  Tin  Mine,  J:c.,  Thompson's  Creek  !  !  !,  in  lodes 
(J.)  ;  Return  Creek  !  !  !,  lode  an«l  stream  (J.) ;  Emu 
Creek  !  !  I,  lode  (J.)  J   Halpin's  Creek  I  !  !,  lode  and 
stream  ^J.) ;  Pinnacle  Creek,  near  Thompson's  Creek  ! ! !, 
stream  (J.) ;  Oakey  Creek,  near  Thompson's  Creek  \ ! !, 
stresm  (J.) ;  Bachelor's  Beef,  Eidsvold  !,  in  auriferous 
quarts  ree^  associated  with  tourmaline  (B.);  Dry 
River ! !  I,  stream  (J.) ;  Aunitt  or  Nettles  Creek  !  !  !, 
stream  (J.) ;  Rudd  Creek  !  !  !,  stream  (J.) ;  California 
Gully,  near  Herberton  I  I  I,  lode   and  stream  (J.) ; 
Trvinebank  !  !  !,  in  lodes  in  sedimentary  rock,  in  Great 
Southern  the  citssiterite  is  ass(xjiated  with  arsenicid 
pyrites,  imtive    Insmuth,    stibnite,    itc.    (J.)  ;  Walsh 
River  !  !  I,  very  fine  crystals  of  tin  ore  disseminated 
through  a  chloritic  matrix  in  lodes  which  coincide  with 
the  bedding  of  the  country  rock  (pebbly  grits),  (J.) ; 
Gordon  Mme^  Glenhinedale  !  1 1,  the  ore  impregnating 
a  country  rock  of  hard,  iine-grained,  silicious,  and 
talcose  sandstone  (J.) ;  Koorboora,  Tate  Biver  !  !  !, 
lode  (J.) ;  WataonviUe  I  !  1,  in  lodes  in  a  comitry  rock 
of  shales  and  greywackes,  associated  in  Ironclad  Mine 
with  copper  pyrit^'s  and  copper  carlK)nates  (J.)  ;  Spinifex 
Creek,  near  Herberton  !  !  !,  as  stream  tin  (J.) ;  Her- 
bert<^»n  !  !  !,  in  leads  l>elow  the  basalt  and  in  recent 
jitream    be<ls    (J.)  5    rarely    in    "elvan    dykes  '  ;  at 
"Three  Sttir  "  Mine,  Occ,  in  dykes  of  quartzcjse  chlorite, 
and  quartzose  serpentine,  and  in  chlorite  rock-country, 
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riK'k  (jUJirtz-jKirphyry  (J.),  soinetimes  associated  with 
chlorite,  orthochuse.  pyrites,  schorl,  wolt'raiu,  garnet  and 
topiz  (L.)  ;  \\'at.sonviile  111,  in  dykes  of  quartzose 
chlorite,  and  quartzose  serpentine  in  a  country  rock  of 
quartz-porphyry  (J.) ;  Eureka  Creek  !  !  !,  lode  (J.) ; 
The  Tate  River,  60  miles  from  Herberton,  Tinaroo  I !  !, 
stream  (C.) ;  Tornado,  Newellton,  Tioaroo  !  ! !,  with 
kaolin,  sphalerite,  clialcopyritt',  mispickel,  galena  and 
quartz  (C.) ;  B<j1  tun's  Folly,  Watsonville,  Tinann)  !  !  !, 
with  garnets,  30  feet  from  surface,  in  green  chlorite  (C); 
Return  Creek,  Coolgarra,  Tinar(K>  !  !  I,  as  strenm  tin: 
"  I  have  seen  nearly  (."JOG  grains  short)  2llxs.  «jf  c<»ar.se 
tin  waslieil  «iut  of  a  dish  full  of  dirt  "  (C.)  ;  Cnesus 
Claim,  Tinaroo  !  !  '.,  with  tluor  spar  crysUds  from  .'^Oft. 
level  (C.) ;  Denny's  Claim,  near  Watsonville  I  1  1,  with 
bright  red  hiematite  (C; ;  Bonnie  Dundee,  Coolgarra, 
Tinaroo  1!  1,  in  red  chlorite  with  wolframaod  mica  (C.) ; 
Pinnacle  Lease,  Gregory's  Gully,  Tinaroo  1 1  !,  with  a 
light  pink  orthoclaae  aiul  quartz  crystals  (C.)  ;  Adven- 
ture  Claim,  Tinaroo  I  !  I,  with  kaolin  and  quartz  (C.)  ; 
Cosmopolitan,  Tinaroo  i  1 !,  with  kaolin  and  quartz  (C). 

Cerussite — Argentine  Silver  Field  !  !  !,  argentiferous  in  upper 
levels  of  argentiferous  galena  lodes  (J.);  Flagstone 
Greek,  Bowen  district ;  with  decomposing  galena  (L.) ; 
Lawn  Hill !  !,  in  galena  lode  (J.)  ;  Scrubby  Creek,  Broad 

Sound  !  !,  argentiferous  in  Imie  (J.) ;  Star  of  the  South 
Gold  Min^  Kavenswood  !,  in  auriferous  quartz  reef  (J.) ; 
Bavenswood  Silver  Field  1  !  !  argentiferous,  in  argenti- 
ferous galena  lodes  (J.)  ;  Curlew,  about  12  miles  south 
of  Charters  Towers  I  !,  associated  with  galena,  gold, 
quartz,  malachite,  chrysocolla  and  pyromorphite  (C.)  ; 
Dry  River  Silver  Field  1  I  !  argentiferous,  in  argenti- 
ferous galena  lodes  (J.^ ;  Rainbow  Claim,  Newellton, 
Tinaroo  !  !,  with  galena  and  quartz  in  very  perfect 
crystals  and  maeles  (0.) ;  FioBt  Shot  Claim,  Coolgarra, 
Tinaroo !,  with  hematite  and  galena  (C.) ;  Mount 
Gamet»  Tinaroo !,  in  minute  crystals  with  copper 
stained  quartz  and  galena,  very  much  decomposed  (O.)  ; 
Mount  Albion  Silver  Field  1  !  !  argentiferous,  in  argen- 
tiferous galena  lodes  (J.) ;  Sellheim  Silver  Field  I  I  ! 
argentiferous,  in  argentiferous  galena  lodes  (J.). 

CHABASiTB^lIain  Range,  below  Toowoomba  I,  lining  cavities  m 
basalt  (L.);  Darling  Downs,  Toowoomba  !,  lining 
cavities  in  basalt  (A.  C.  Gregory) :  a  sample  submitted 
to  me  by  Mr.  Gregory  contained  21*76  per  cent 
water  (C). 
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amphibolic  rock  (J.) ;  Kirk  River,  near  Ravenswood  !, 
in  an  auriferous  reef  (J.) ;  Burdekin  River,  near 
Mount  Kt  elbottom  !  !,  in  lode  in  qnarU  porphyry 
country  (J.). 

COfNUUa— *Ironclad  Mine,  Herberton,  crystallises  from  water 
trickling  from  the  mine  associated  with  blue  vitriol, 
ratio  between  the  copper  and  iron  in  these  mixed 
sulphates  is  very  variable,  some  crystals  being  deep 
blue,  and  consequently  rich  in  copper,  while  others  are 
a  pale  green  and  poor  in  copper  (C). 

CuPftlTB — Great  Australian  Copper  Mine,  Cloncurry  !  !  !,  in  large 
lode  with  native  copper,  tenorite,  azurit^  and  mala- 
chite (J.)  ;  No.  1  Copper  SeJection,  Dugald  River  !  •  !, 
in  large  lode,  with  uialacliite  and  native  copper,  the 
cuprite  very  fine,  and  much  of  it  is  of  the  rudy  variety 
(J.);  Cloncurry  Copper  SmeltiuLC  Co.'s  Mines,  Clon- 
curry !  !,  very  fine  crystals  associated  with  haematite, 
some  ^-inch  in  diameter,  being  combinations  of  the 
cube  with  the  pentai^onal  dodecahedron,  the  most 
minute  microscopic  crystals  exhibiting  the  same  com- 
bination of  fonni  (Sheatl'e) ;  Contra  Lode^  Oloncnrry  1 1 1, 
in  large  lode  in  diorite  conntry,  with  malachite  and 
azuiite  (J.) ;  Pumpkin  Gully,  Clonoany  ! !  in  cap  of  • 
large  lode  (J.) ;  Homeward  Bound,  Cfoncarry  !  !,  in 
lode,  with  maJachite  and  azurite  (auriferous),  (J.) ; 
Copper  Mines  at  Buck  and  Malbon  Creeks,  Cloncurry 
! !  !,  in  lodes  (J.) ;  Chillagoe  !  1 !,  laige  copper  lodea 
(cuprite  ?),  (Moffat) ;  two  miles  north  of  Great  Aus- 
tralian Copper  Mine,  Cloncurry  1  !  ],  group  of  lodes  (J.); 
Argylla  Copper  Mine  !  !  !,  in  large  lode  with  native 
copper  and  nialachite  (J.)  ;  Leichardt  River  !  !  !,  Cru- 
sader and  other  lodes  (J.) ;  Dugald  River,  45  miles 
north-west  of  Cloncuri  v  !  !,  with  native  copper,  calcite 
and  melaconite  (8healie)  ;  Great  Kennedy  Copper 
^line  !  !  !,  in  a  large  lode  with  azurite  and  malachite 
(J.)  ;  Moreton  Island  1  !  (Q.  M.  C);  Mount  Perry 
district  !  !  !,  associated  with  other  copper  ores  (L.); 
Texas,  Stanthorpe  district  !  !  !,  with  other  copper  ores 
(Gunn) ;  Blue  Mountains,  near  Eton  !  !  (J.) ;  Emu 
Plains,  Bowen  River  !  !  (J.). 

m/e  On' — A  brick  red  or  earthy  variety  of  cuprite  generally 
containing  peroxide  of  iron,  the  term  is  little  used, 
but  is  convenient  for  a  variety  of  cuprite  very 
common  in  Queensland  (J.);  Great  Kennedy  Copper 
mine  1!,  in  a  large  lode  with  azurite,  maladiite  and 
cuprite  (J.);  Copper  Mines  at  Duck  Creek,  Clon- 
curry !  !,  in  lode  No.  9 ;  near  Tierrawomba)  Mackay !, 
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OiXNABAa—KOkivBii !  1,  in  limertonei  abowilli  tetmlwdito  (L.), 
[Analyns  by  (C.)  of  limestone  oontainingdiinalMur,  the 
cinnabar  being  determined  by  the  me  of  Sonstad^s 
solution  : — Carbonate  of  lime,  50*83  per  cent,  carbooaite 

of  iron  2 6  00  per  cent,  silica  1513  per  cent,  sulphide 
of  mercury  7  01  per  cent.,  total  98  97]  ;  ^Manumbar, 
Brisbane  River  !  !,  reported  liy  Mr.  8.  L.  Hester ; 
Kilkivan  district  !  !  !,  in  lodes,  country  rock,  micaceous, 
chlorite  and  serpentinous  schists,  also  conglomerates, 
sandstones  and  shales,  70  tons  treated,  yielded 
60001b8  of  meroary  (R.). 

Coal — Note. — Although  a  coniplcto  list  of  coal  seanjs  with  their 
analyses  hardly  conies  within  the  scope  of  a  "  Mineral 
Census,"  a  list  is  given  of  localities  where  coal  is,  or  has 
been,  profitably  worked.) — Burrum  !  !  !,  the  coalfield 
appears  to  be  intermediate  in  age  between  the  Bowen  - 
River  Field  (Oarbonifero-Permian)  and  the  Ipiwich 
(Jurassic f)  (J.);  Tpswioh  !  ! !,  the  eoalfidd  u  the 
equivalent  of  the  Clarence  River  beds  of  New  South 
"Wales  (Jurassic?)  (J.) ;  Clifton  !  !  !,  part  of  the  Ipswich 
coalfield  (J.)  ;  Jimbour  I  !  !,  part  of  the  Ipswich  coal- 
field (J.)  ;  Cooktown,  Townsville,  Bowen  River,  Nebo, 
MacKenzie  River,  Dawson  River  !  !  !,  coal  of  Carboni- 
fero-Permian  age  extending  over  wide  areas,  but  not 
worked  (J.)  ;  Styx  and  St.  Lawrance  !  !  !,  Coal  seams 
(Burrum  beds)  now  being  opened  up  (J.). 

OOPPXR  (Native) — Peak  Downs  !  !,  with  quartz  (Salmon) ;  Mount 
Perry  district  !  !  (R.) ;  Alliance  Mine,  Morinish,  Rock- 
hampton  !  !,  in  auriferous  quartz,  the  whole  being 
crushed  together  and  yielding  loz.  of  gold  per  ton 
(L.) ;  Gympie  I,  in  amygdaloidal  volcanic  rock  (R.) ; 
Keelbottoni  Copper  Mine  !  !,  in  quartz  veins  in 
porphyrite  country  (J.);  Mount  Leyshon,  17  miles 
south  of  Charters  Towers  i,  in  fine  mierosoopie  octa- 
hedral crystals,  grouped  together  among  decomposing 
felspirs,  kaolin,  haematite,  <S:c.,  the  volcanic  ash  described 
by  R.  L.  Jack,  Gov.  Geol,  in  his  report  on  Mount 
Leyshon  (C.) ;  Peak  Downs  !,  in  fine  threads  per- 
meating quartz,  so  as  to  render  it  ditiicult  to  powder 
(Salmon)  ;  Great  Australian  Copper  Mine,  Clon- 
curry  !  !  !,  with  cuprite  in  large  lodes  (J.) ;  Cloncurry  !  !  !, 
altering  to  cuprite  (L.);  Argylla  Copper  Mine,  Leichardt 
River  !  !,  in  large  lode  with  cuprite  and  malachite  (J.) ; 
Bugald  Hirer  1  \  in  large  lode  with  cuprite  and 
malachite  (J.);  Ka  1  Copper  Selection,  Dugald 
Biver  !  I,  forming  veins  tiirough  cuprite  (J.) ;  Oottais' 
Tin  Mine^  Herberton  t,  on  joint  plaoes  of  an  introalve 


Digitized  by  Google 


MINBIUIS  OF  QUBB2i8LA»D. 


amphibolic  rock  (J.) ;  Kirk  River,  near  Ravenswood  !, 
m  ui  aariferons  reef  (J.);  Bardekin  River,  near 
MoBnt  Keelbotfcon  1 !,  in  lode  in  qoMrli  porphyry 
ooontrj  (J.). 

Copperas — Ironclad  Mine,  Herberton,  crystallises  from  water 
trieUing  from  the  mine  asaooiated  with  blue  yitriol« 
ratio  between  the  copper  and  iron  in  these  mixed 
•nlphates  ie  very  variable^  some  crystals  being  deep 
blue^  and  conaeanently  rich  in  copper,  while  others  are 
a  pale  green  and  poor  in  copper  (0.). 

CuPEiTB— Great  Anstvalian  Copper  Mine^  Ckmoturry  1 ! in  large 
lode  with  native  copper,  toiorite,  asmrite  and  mala- 
chite (J.)  ;  No.  1  Copper  Selection,  Dugald  Biver  !  !  !, 
in  lai^  lode^  with  malachite  and  native  copper,  the 
cuprite  very  fine,  and  much  of  it  is  of  the  rudy  variety 
(J.) ;  Cloncurry  Copper  Smelting  Co.'s  Mines,  Clon- 
curry  !  I,  very  tine  crystals  associated  with  lia^matite, 
some  J-inch  in  diameter,  being  combinations  of  the 
cube  with  the  pentagonal  do(h?cahedron,  the  most 
minute  microscopic  crystals  exhibiting  the  same  com- 
bination of  forms  (Sheatle) ;  Contra  Lode,  Clononny !  1 1, 
in  large  lode  in  diorite  oonntry,  with  maliichite  and 
amrite  (J.) ;  Pumpkin  Gaily,  Cloncurry  ! !  in  cap  of  • 
large  lode  (J.) ;  Homeward  Bound,  Cloncurry  !  !,  in 
lode,  with  malachite  and  azurite  (auriferous),  (J.) ; 
Copper  Mines  at  Duck  and  .Mulbon  Creeks,  Cloncurry 
!  !  !,  in  lodes  (J.) ;  Chillagoe  !  !  !,  large  copper  lodes 
(cuprite?),  (Moffat);  two  miles  north  of  Great  Aus- 
tralian Copper  Mine,  Cloncurry  !  ! !,  group  of  lodes  (J.); 
Argylla  Copper  Mine  !  !  !,  in  large  lode  with  native 
copper  and  malachite  (J.) ;  Leichardt  River  !  !  !,  Cru- 
sader and  other  lodes  (J.) ;  Dugald  River,  45  miles 
north-west  of  Cloncurry  !  i,  with  native  copper,  calcite 
and  melaconite  (Sheafie);  Great  Kennedy  Copper 
Mine  !  1 1,  in  a  large  lode  with  azurite  and  malachite 
(J.);  Moreton  Island  :  !  (Q.M.C);  Mount  Perry 
district  !  !  !,  associated  with  other  copper  ores  (Lb); 
Texas,  Stanthorpe  district  !  !  !,  with  other  copper  ores 
(Gunn) ;  Blue  .Mountains,  near  £ton  I  1  (J.) ;  Emu 
Plains,  Bowen  River  1  1  (J.). 

XSif  Ore — A  brick  red  or  earthy  variety  of  cuprite  generally 

containing  peroxide  of  iron,  the  term  is  little  used, 
but  is  convenient  for  a  variety  of  cuprite  very 
common  in  Queensland  (J.);  Great  Kennedy  Copper 
mine  !  !,  in  a  large  lode  with  azurite,  malachite  and 
cuprite  (J.) ;  Copper  Mines  at  Duck  Creek,  Clon- 
cnrry  !  !,  in  lode  No.  9 ;  near  Tierrawomba,  Mackay !, 
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in  cap  of  lode,  with  malachite  (J.)  ;  Gregory  River  !,  in 
a  quarto  reef  with  malachite  (J.);  OlonouRy  Copper 
Smelting  Co.'s  Minea^  Oloiijininy  !  I  !f  aiaodated  with 
haematite  «id  minute  oryatalB  of  enprite  (Shealfe). 

Cyanosite — Mount  Morgan  (London)  Extended  Mine,  Crocodile 
Goldfield  !  !,  on  chalcopyrite  (L.). 

Diamond — Yandina  !,  Tabragalba  !,  (I  have  been  informed  that 
diamonds  have  been  found  in  these  localities,  but  cannot 
vouch  for  the  accuracy  of  the  information),  (J.) ;  Gilbert 
Biyer  I ; — Mr.  Warden  Samwell  in  Report  of  tiie  Dept. 
of  Mines  for  1888  says :  It  is  stated  in  the  prospectus  o€ 
a  gold  mining  company,  that  a  diamond  of  the  first 
water"  from  the  Gilbert,  was  in  possession  of  "one  of 
the  earliest  Commissioners."  I  am  informed  that  Mr. 
T.  R.  Hackett  is  referred  to.  The  same  prospectus  quotes 
Mr.  W.  O.  Hodgkinson,  late  Minister  for  Mines,  as 
having  written  : — "  If  similarity  of  strata,  associated 
mineralogical  deposits  and  general  characteristics, 
argues  anything,  Agate  Creek  holds  out  iiiducemeuts 
for  a  vigorous  search  for  the  king  of  gems  "  (J.) 

JFluOBITE — Cra'sus  Claim,  Tinaroo  !,  with  cassiterite  in  small 
cubical  crystals  (C.) ;  Rose  of  England,  Eureka  Creek, 
Tinaroo  !,  with  cassiterite,  quartz  and  iron  pyrites, 
crystals  octahedral  and  cubical  (C.)  ;  Herberton  Tin 
Mines  !  !,  with  cassiterite  in  lodes  (J.) ;  Irvinebank 
Tin  Mines  !  !,  with  cassiterite  Arc,  (J.). 

French  Chalk  (Steatite) — Mount  Morgan  !  i  (J.). 

Galkra — Etheridge  Goldfield  !,  in  auriferous  reefs  with  pyrites, 
arsenical  pyrites,  copper  pyrites  and  sphalerite  (J.)  ; 
Hodgkinson  Goldtield  !,  in  auriferous  reefs  (J.)  ;  Gilbert 
River  !  !  !,  argentiferous,  in  large  lodes  (Mowbray)  ; 
Mount  Garnet,  Tinaroo  district  !  !,  cupriferous,  decom- 
posing (C.)  ;  Black  Bull,  Hodgkinson,  with  visible  gold 
(C.) ;  Ravenswood  Goldfield  ! !,  in  auriferous  reefe,  with 
pyrites,  arsenical  pyrites,  copper  pyrites,  sphalerite^  &o, 
(J.) ;  Mount  Albion  Silver  Field  ! !  t,  argentileroua,  in 
lodes  associated  with  ang^esite,  cerussitei  oerargyrite,  dec. 

ij.) ;  Chillagoe  !  !  !,  very  large  out-crop  of  lead  ore 
galena?)  Girofla  Mine  (J.  Mofiatt)  ;  Degilbo  !  !  !, 
argentiferous,  in  lodes,  with  gold,  arsenical  pyrites  and 
sphalerite  (II.)  ;  Eidsvold  Goldtield  !,  with  pyrites  (R.)  ; 
Norton  Goldtield  !  with  gold,  pyrites,  sphalerite,  quartz 
and  calcite  (R.)  ;  Yarrol  !  !  !,  in  lode,  poor  in  silver  (R.).; 
Norton  Goldtield  !  !,  lode  in  granite  (R.)  ;  Gympie  !  !, 
with  free  gold  (R.) ;  Eungalla,  Broken  River,  North 
Kennedy  I !  !,  in  crystals,  also  massive  in  reef  with. 
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quartz,  galena,  carbonate  of  zinc  and  iron  pyrites,  very 
argentiferous  (M.) ;  Flagstone  Creek,  Bowen  district 
I! !,  in  a  lode  oaving  an  out-orop  oomposed  mostly  of 
wolfram  and  qnartB,  assays  76  os.  of  silver  per  ton  (L.); 
Tarrol,  Burnett  district !  !  (L.) ;  near  Merani,  Maokay 
district  !,  in  small  veins  in  granite  (L.) ;  Potosi  Lode^ 
Mount  Peny  district  !  !,  associated  with  iron  and  copper 
pyrites  and  a  little  sphalerite  in  a  gangue  of  quarts 
and  barytes  (R.) ;  Allendale  Lode,  Chowey  Creek, 
Wide  Bay  district  !  !  !,  with  iron  pyrites,  niispickel  and 
sphalerite,  assaying  39oz.  of  silver  and  loz.  of  gold  to 
the  ton  (R.) ;  Argentine  Silver  Field  !  !  !,  argentiferous, 
in  numerous  lodes  (J.) ;  Sellheim  Silver  Field  !  !  !, 
argentiferous,  in  lodes  associated  with  sphalerite  and 
pyrites  (J.^ ;  Pyramid  Lease,  Sellheim ! !  !,  argentiferous, 
with  sphalerite.  [Analyses,  zinc  34*23  per  cent.,  lead 
42*01  per  cent,  sulphur  22*80  per  cent,  iron  1*11  per 
cent,  total,  10015  (C);  Charters  Towers  Gk>ldfield  ! 
with  pyrites  in  auriferous  roofs  (J.) ;  Charters  Towers 
nearly  always  occurring  with  calcite  and  sphalerite  in 
the  auriferous  quartz  on  this  held  (C.) ;  Curlew,  about 
12  miles  south  of  Charters  Towers  !,  with  cerussite, 
gold,  quartz,  malachite,  pyromorphite,  chrysocolla  (C.)  ; 
Silver  King  Tin  Mine,  Herberton  !,  with  cassiterite  (J.)  j 
Northcote  '  !,  argentiferous  (Towner) ;  Return  Creek  1  !, 
silver  lodes  (argentiferous  galena  (J.) ;  lAwn  Hill 
!  1 1,  argentiferous,  in  large  lode  (J.) ;  Goen  Biver,  south 
1 !,  argentiferous,  in  smaU  lode  (J.) ;  Croydon  Gold- 
field  1,  in  auriferous  reefs  with  pyrites,  sphalerite  and 
graphite  (J.) ;  Koh-i-noor,  Tinaroo  !  !  !,  with  mispickel 
and  sphalerite  (C.) ;  Tornado  Claim,  Silverfield, 
Tinaroo  district  !  I  !  with  iron  pyrites  and  sphalerite 
(C),  assay  silver  loz.  2dwts.  per  ton  (L.).  [Analyses, 
zinc  13'42  per  cent,  copper  510  per  cent.,  lead  6  06  per 
cent.,  arsenic  11 '99  per  cent.,  iron  29  06  per  cent., 
sulphur  32  74  per  cent.,  silica  211  per  cent.,  total, 
100*48  (C.) ;  Dry  River  ! !  !  argentiferous,  with  pyrites, 
marcasite^  chalcopyrite,  sphakurite,  anglesite,  cemsaite 
and  malachite  (J.);  Target  Mine^  Newelltown,  Tin- 
aroo ] !  !,  the  lode  is  much  decomposed,  the  galena  can 
be  picked  out  in  nodules  as  big  as  a  cricket  ball,  on 
cracking  open  these  nodules,  a  zoned  structure  is  seen 
consisting  of  carbonate  of  sulphate  and  oxide  of  lead  in 
concentric  layers,  with  perhaps  a  nucleus  of  clean  fresh 
galena.  In  other  cases  the  decomposition  is  complete 
and  there  is  no  trace  of  nucleus.  I  have  seen  such 
nixiules  in  other  galena  lodes  throughout  the  Tinaroo 
district,  but  they  always  occur   in  the  lodes  above 
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inJtw  l«nrel  (C.) ;  SilT«fM4  TiiiMOO  1 1 1  rinilar  to  the 
Target  Mine  gatooM  daicribed  above  (C.) ;  BaTengweod 
Silver  Field  1 1 !  ergeikti£eroiu»  in  lode%  Mtociated  with 
oeniMite^  iplialerite,  stibnite^  pyrites,  io.  (J.). 

Garnet — Eungella  Goldfield  !  !,  with  wolfram  and  iron  glance  in 
large  lode  in  granite  country  (J.);  Pyropt^  Running 
CrMk,  Star  River  !  !,  in  tin  waan,  aaaociated  with  topas 

f j.) ;  Coen  Biver  Diggings  1 1,  in  auriferons  wash'dirt 
J.) ;  Cloncurry  I !  (O.) ;  west  of  Mount  Eorie,  Clon- 
cony  !  (J.) ;  Mountain  Home  !,  in  copper  lode^  in 
lerruginons  red  oxide  of  copper,  associated  with  green 
carbonate  of  copper,  asbolite  and  pyrolusite  (J.)  ; 
Bolton's  Folly  Tin  Mine,  Watson ville  !  I,  in  chlorite 
rock,  with  cassiterite  (J.) ;  W'oolgar  Goldfield  !  !,  in 
auriferous  wash-dirt  (J.)  ;  Bolton's  Folly,  Watson- 
ville  !  !,  in  green  chlorite  rock,  imbedded  so  softly  as  to 
be  removable  by  tapping  the  specimens  smartly  with  a 
hammer,  when  the  garaetB  drop  out,  with  cairiterite  (C. ). 

Gold — Etheridge  g.  f .  !  !  !,  in  quartz  reefs  with  caicite,  iron 
pyrites,  copper  pyrites,  arsenical  pyrites,  sphalerite  and 
galena,  mainly  in  granite  country,  but  at  Goldsmith*s 
in  schist  and  slate  country  (J.) ;  Woolgar  g.  f .  !  1  !,  iu 
quarts  roefo,  under  conditions  similar  to  those  of  the 
Gilbert  Goldfield  (J.) ;  Gilbert  g.  f.  I  !  l,in  quartz  reeb 
in  slates,  shales  and  metamorphio  mica  schists  of  supposed 
Lower  Silurian  age,  penetrated  by  numerous  dykes  of 
ehanite,  diorite,  hornblende  rocks,  tkc, — "Where 
these  dykes  |)enetrate  slates  payable  gold  is  usually 
obtained"  (D.);  Hodgkinson  g.  f .  I  !  !,  in  qimrtz  reefs 
in  highly  inclined  shales  and  sandstones  (J.), 
sometimes  accompanit^d  by  galena  and  iron  and 
copper  pyrites  (L) ;  Palmer  g.  f .  !  !  !,  in  reefs  in  highly 
inclined  shales  and  sandstones,  also  alluvial  gold  (J.)  : 
Coen  g.  f .  !  !  !,  reef  and  aHurial  gold,  the  gold  being 
much  alloyed  with  silver  (J.) ;  Croydon  g.  f .  !  !  !,  in 
quarts  with  oxide  of  iron,  native  silver  and  cerargjrrite 
(L.) ;  in  iee&  in  a  country  i-ock  partly  granitic  and 
partly  metamorphic  (J.) ;  Pikedale  !  !,  in  lodes  with 
copper  pyrites  (J.) ;  Jimna  g.  f .  !  !  !,  reefs  in  granite 
country  and  in  alluvia*!  drifts  (A.)  ;  Gooroomjum  g.  f. 
!  !  !,  in  alluvial  drifts  (A.)  ;  Black  Snake  !  !  !,  in  reefs 
in  micaceous  porphyry  country,  with  iron,  copper  and 
ar*senic;»l  pyrites,  argentiferons  galena  and  stibnite  (R.); 
Kilkivan  g.  f.  !  !  ! — "The  country  around  Kilkivau 
consists  entirely  of  metamorphic  rocks,  such  as  serpen < 
tine  and  hornblende  and  micaceous  sdiists.  All  the 
ree&  found  in  the  district  occur  in  these  rocks.  From 
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the  Rise  and  Shine  Reef  very  good  specimeus  of  gold 
were  obtained  in  the  upper  part ;  lower  down  the  stone 
changes  to  a  mondio  ofmaitting  greatly  of  sino-blende^ 
with  some  iron  Ffriftes  and  a  little  galena."  .  .  "Most 
of  the  work  at  Rilkivan  haa  been  the  driving  of  tunnels 
in  n  ahoet  of  white  porphyry  which  occurs  in  the  &ce 
of  a  range  running  north  and  aonth.  There  are  no 
defined  reefs  at  all  in  the  porphyry,  but  only  minute 
veins  of  quartz,  with  oxides  of  iron  and  manganese. 
Where  tiie  manganese  di-oxide  occurs,  the  veins  are  the 
richest  in  gold.  In  some  parts  of  the  porphyry  these 
veins  are  very  numerous,  and  the  veins  are  very  patchy. 
Where  these  patches  occur,  however,  the  whole  of  the 
man  will  pay  to  cmah "  (R.) ;  Eilkivaa  !  I,  aiaodated 
with  oadde  of  manganese  in  a  white  felspar  (R.) ; 
Gympie  g.  1 1 1 1,  in  reefs  travendng  grey  shales,  black 
pyritous  shales,  greywackes,  sandstones,  grits,  and 
conglomerates  of  Carbonifero-Permian  age,  the  richest 
deposits  of  gold  occur  where  the  reefs  intersect  the 
pyritous  black  shales  (J.)  ;  No.  1  Lucknow  Mine, 
Gympie  !,  associated  with  asbestos  (R.) ;  Brovinia  g.  f. 
!  !  !,  in  reefs  (J.) ;  Eidsvold  g.  f.  !  1  !,  in  reefs  in  granite 
country,  with  galena,  pyrites,  arsenical  pyrites  and 
stibnite  (R.)  ;  Mount  Shamrock  g.  f .  !  !  !,  in  lodes  con- 
taining quartz,  heematite  and  bismuth  oxide, — '*The 
gold  appears  to  be  espedaliy  assoeiated  with  the  bismuth, 
n>r  the  rans  of  oxide  of  bismuth  are  exceptionally  rich. 
A  small  sample  of  the  oxide  assayed  by  Mr.  Hamilton 
contined  62  per  cent^  of  metallic  bismuth  and  252oc 
of  gold  per  ton  of  the  material  "  (R)  ;  Mount  Sham- 
rock !.  in  niolylxlenite  (L.) ;  Old  Chowey  Reefs,  Wide 
Bay  I  !,  in  molybdenite  in  quartz  (li.)  ;  Crocodile  g.  f .  !  ! !, 
reefs  partly  in  granite  and  syenite  country  and  partly 
in  slates,  greywackes,  grits,  and  conglomerates  inter- 
sected by  diorite  dykes  (J.)  ;  Rosewood  g.  f,  !  !  I,  Golden 
Bar  Reef,  of  oalcspar,  with  chlorite  in  pockets  and 
coating  caldte  crystals,  ocoa8ionaU7  a  good  deal  of 
quarts,  some  very  rich  qwcimeos  of  gold  in  calcspar, 
tne  rsef  occurs  in  a  dimite  dyke  for  the  most  part 
altered  to  chlorite — Caledonian  Reef,  quartz  with  patches 
and  pockets  of  chlorite,  country  rock  altered  sand- 
stone (J.) ;  Blackfellow'  Gully  1  !  1  (J.) ;  New  Zealand 
Gully  :  !  !,  North  Star  Mine,  in  porphyry  country  (J.)  ; 
Last  Chance  Reef,  gold  disseminated  through  a  mass  of 
chloride  of  silver  (D.)  ;  Cawarral  !  !  !,  in  serpentine 
country,  also  alluvial  gold  (J.)  ;  Canoona  g.  f .  !  !  ?, 
"when  (in  alluvial  workings)  found  with  the  matrix 
attaobed,  matrix    was    serpentine  **    (R.) ;  Mount 
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Morgan  !  !  !, — Finely  di8seniiiuite<l  througliout  a  deposit 
varying  from  red  and  brown  hieniatite  to  a  frothy, 
spongy,  cellular  silicious  sinter,  rising  into  a  mountain 
mass  tiirough  a  country  roek  of  quartsitea,  hardened 
sandstoneB.  greywaekea  and  shales  of  Ciirbonifefo- 
Fsnnian  age.  I  belieTe  the  deposit  to  be  due  to  a 
geyser,  but  different  explanations  have  been  offered  by 
Messrs.  Macdonald,  Cameron,  Ranft  and  others. 
The  gold  is  extracted  by  chlorination.  The  gold  is  of 
remarkable  purity,  assaying,  according  to  Dr.  Leibins, 
99'7  per  cent,,  woi-th  £4  4s.  8d.  i^er  ounce  (J.) ;  Norton 
g.  f.  !  !  !,  reefs  in  an  (M  upte<l  boss  of  grey  granite  passing 
into  syenito  and  porpliyry,  and  intersected  by  dykes  of 
diorite,  dolerite  and  porphyry,  reefs  containing,  l^esides 
gold,  pyrites,  arsenical  pyrites,  sphalerite,  galena, 
stibnite,  quartz  and  caloite,  gold  is  extracted  by 
chlorination  (R.) ;  Oania  g.  f.  ! !  !,  in  ree&  of  quarts  and 
calcite,  and  in  alluvium,  country  rock  sandstone,  slate 
and  limestone,  probably  Carl»onifero-Pennian  (R.) ; 
Knglan  g.  f.  !  !  !,  reefs  and  alluvial,  country  rook  slates, 
haixUMH'd  .sandstones  or  (juartzites  with  occasional 
conglomerates  and  limestones,  probaldy  of  the  age  of  the 
Gympie  beds  (Carl)onifero-Perinian),  (R.) ;  Calliope 
g.  f.  I  !  !,  ret'fs  and  alluvial,  count? y  rock  chiefly  altered 
slates  with  limestone  and  marljle,  iiitersecte<l  by  dykes 
and  patches  of  serpentine,  diorite  and  porphyry  (R.) ; 
Mount  Britten  g.  £  !  ! !,  rsefs,  partly  in  diorite  and 
partly  in  grey  and  black  shales  and  sandstone  of  the 
Gympie"  series  (Garbonifero-Pennian),  alluvial  gold 
in  lai^  nuggets,  with  hardly  any  fine  gold  (J.)» 
Yatton  g.  f .  !  !  !,  in  reefs  in  diorite  country,  intersected 
by  dykes  of  silicated  felstone,  the  gangue-stuflf  (gene- 
rally composed  of  fragments  of  diorite)  is  veinod  ^^nth 
calcito  and  decomposed  concretionary  carbonate  of  lime, 
while  occasional  aggro<,'ations  of  .siderite  and  decomposed 
orthoclase  are  met  witli,  some  of  the  stone,  composed  of 
mixed  quartz  and  reddish  ferruginous  carl)onate  of 
lime  shows  gold  very  freely,  the  gold  is  flaky,  like  gold-, 
leaf  (J.) ;  Kroombit  g.  f .  !  !  !,  alluvial  gold  in  Rmnt 
and  Poet  Tertiary  (t)  drifts  (R)  ;  Peak  Downs  g.  1 ! ! !, 
reefs  in  crumpled  and  fissured  metamorphic  schists, 
slates,  of  supposed  Lower  Silurian  age  (D.),  alluvial 
gold  from  recent  drifts,  also  from  deep  leads  covered  by 
basalt,  and  suppnsod  by  l)aintreeto  l)e  Miocene,  alluvial 
gold  also  in  a  ih  itt  of  Carbonifero- Permian  age  (U.)  ; 
Normanby  g.  f.,  near  Bowen  !  !  !,  reefs  and  alluvial, 
country  rock,  a  porphyry  consisting  of  quartz,  black 
mica  (sparsely)  and  schorl  passing   into  greywacke, 
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much  pyrites  below  water  level  (J.) ;  Marengo  g.  f.  !  ! 
in  reefs,  country  rock  essentially  a  white  granite  in 
whicli  the  mica  is  sometimes  supplemented  and 
occasionally  replaced  by  hornblende,  frequent  bosses  of 
intrusive  felspar-prophyry,  and  occasional  small 
areas  of  gneiss,  mica  schist,  shales  and  grey- 
waekes,  gold  in  reeb  assodated  with  qnarts,  oaldte, 
malachite,  pyrites  and  cbalcopy rites  (J.) ;  Cape 
River  g.  f .  ! ! !,  filiform,  in  threads  and  hairs, 
which,  under  the  microscope^  resemble  in  a  marked 
degree,  the  roots  of  line  grass,  and  in  the  matted  mass 
small  particles  of  opaque  iron-stained  quartz  are  observ- 
able. As  much  as  53  oz.  at  a  time  have  been  melted 
into  a  bar  by  us,  the  bar  which  weighed  52oz.  Idwt. 
6gr.,  assayed  £3  16s.  lOd.  per  oz,  (Coane  and  Clarke); 
alloyed  with  a  large  proportion  of  silver,  iV:c ,  and  often 
takes  a  peculiar  form,  combining  a  tliread-like  structure 
with  a  semi-crystalline  surfooe,  whidh  is  technically 
known  among  Queensland  diggers  as  *'  spider-leg  "  gold 
{D.);  in  reef  in  metamorfihic  schist  country,  also  in 
recent  alluvium  and  older  fragmentary  drifts,  supposed 
to  be  Pliocene  (D), — [Analysis  by  Mr.  Richard  Smith« 
of  the  School  of  Mines,  London: — Gold  89*920,  silver 
9-688,  copper  0-128,  lead  0  026,  iron  0  070,  total  99-832]  ; 
Paddy's  Gully,  Cape  River  !  1,  alluvial  (D.),  [Analysis 
by  Mr.  Richard  Smith,  School  of  Mines,  London  : — 
gold  92-800,  silver  6-774,  copper  0-048,  lead  0048, 
bismuth  traces,  iron  0  01 4,  total  99*684]  ;  Charters 
Towers  g.  i  !  !  !,  throughout  the  goldfield,  generally 
associated  with  galena,  sphalerite^  oaldte^  and  quarts  and 
iron  pyrites  (C.) ;  the  principal  mines  in  a  granitic  area 
in  aiid  around  the  .town,  others  in  a  country  rock  of 
quartsites,  grey  wackes,  slates  and  shales,  field  also  yield- 
ing a  small  and  annualy  decreasing  prc^rtion  of  alluvial 
gold  (J.)  ;  Curlew,  alx)ut  1 2  miles  south  of  Charters 
Towers  !  !  !,  associated  with  cerussite,  quartz,  pyromor- 
phite,  chrysocolla,  malachite  and  galena  (C. ) ;  Ra  venswood 
g.  f.  !,  free  gold  in  galena,  in  cerussite  and  in  liniunite 
(L.) ;  Ravenswood  !  !  !,  in  reefs  associated  with  quartz, 
iron,  copper  and  arsenical  pyrites,  sphalerite, 
galena,  dw.,  eountnr  rock,  grey  syenitio  granite,  a  fair 
proportion  of  auuvial  gold  also  obtained  (J.) ; 
Mulgrave  g.  f .  ! !  1,  in  reefo  in  a  ootmtry  rook  of  grey- 
wacke,  slate  and  quartzite  (J.) ;  Russell  Terraces  !  !  !, 
alluvial,  in  old  high-level  terraces,  probably  Tertiary  (J.); 
Cloncurry  g.  t  !,  in  schorl,  in  malachite,  in  limonite,  in 
sandstone,  in  malachite  and  cuprite,  in  carbonate  of 
bismuth  (L.),  in  reefs  among  highly-inclined  slates, 
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*  quartzites,  and  grey  wackes,  with  quartz,  calcit€  and  side- 

rite,  and  in  some  cases  with  liraonite,  some  reefs  below  the 
water  level  highly  charged  with  pyrites,  also  in  alluvial 
drifts  with  native  bismuth  and  bismathite,  the  alluvial 
gold  generally  ooated  with  irou  peroxide^  gold  mottiy  in 
laxge  nuggets  (J.) ;  Beid'ft  Creek,  4  miles  tooHi-easfc  of 
Mount  Peny  !  1 1,  in  reefii  in  gruiite  oountiy,  asioeiated 
with  iron  pyrites,  arsenical  pyrites,  spahlerite  and 
galena  (R.) ;  Boolboonda  1  !  !,  in  reefs  in  gneiss  country 
(R.) ;  Molangul  !  !  !,  in  reefs  and  alluvial  (B.) ;  Nor- 
manby  (Wide  Bay)  !  I  !,  in  reefs  and  alluvial  (K.)  ; 
Lucky  Valley  1  !  !,  in  alluvial  drifts  (A.) ;  Lucky  Valley, 
Duffer  Gully  !,  imbedded  in  "  small,  bright,  foliated, 
metallic  plates  witli  scales  of  tellurium  "  (A.) ;  McKiniay 
g.  £.  !  !  !,  reefs  and  alluvial,  country  rock,  gneiss  and 
mica  aoid  talc  schists, — ^'The  associated  minerals  are 
gold  and  copper,  the  preaenoe  o£ '  dykei '  of  intrustTe 
material  seeming  to  be  theofaief  oauae  of  mineralisation 
(D.) ;  Enoggera  Ranges,  Brisbane  !,  in  qiarta  (L.) 

Gkaphite — Blount   Bopple  !  !  !,  in  micaceous   granite   (C.) ; 

Gyini)ie  1  !,  with  gold  on  "  slickensides "  (L.) ;  Cape 
Upbtart  !  !,  (J.);  Croydon  Goldfield  1  I  1  common 
throughout  the  field  (B.). 

Gtpsum — Near  Mount  Albion,  Tinaroo  !  !,  cropping  out  at 
surface  (C.)  ;  Victory  Lease,  Charters  Towers  !, 
pellucid  crystals  in  vughs  in  auriferous  quartz  reef, 
(C.) ;  between  Fanning  Old  Station,  and  Ravens- 
wood  Junction  !  1 !,  three  feet  vein  in  granite  country 
(J.);  16  miles  west  of  Collingwood ! !  1,  described 
as  occurring  in  very  thick  beds  in  the  ^Rolling- 
Downs  "  (Cretaceous),  (J.) ;  Bulimbu,  near  Brisbane !, 
asselenite  (L.) ;  Warrego  district  !  !  fibrous  and  foliated 
▼arieties  (L.) ;  Mount  Gr^ry  1 1,  Clermont  (K.) 

Halffe — Sylvester  Greek,  Herbert  River  ! !,  (Q.  C). 

H-«MITITE  

Specular  iron  ore — Keh  in  Grove,  30  miles  south  of  Mac- 
Kay  !,  occurs  in  tbui  leaders  and  isolated  kernels  in 
a  rocdc  made  up  mauily  of  actinolite  and  dear  and 

Slludd  grains  of  quarto  (M.) ;  Mount  Leviathan  and 
ount  Pisa,  Cloncurry  !  I  C  hUls  of  pure  ironstone  near 
the  Cloncurry  copper  lodes  in  slate^  greywacke  and 
quartsite  country,  micaceous  iron  ore,  plentiful  in  the 
same  neighbourhood  (J.)  ;  Kangaroo  Hills,  near  Towns- 
ville  !  !  !,  very  large  lodes  of  very  pure  ore  (J.) ;  Wild 
River  !  !  !,  vciy  large  lodes  of  very  pure  ore  (J.) 
Cabbage  Tree  Creek  1  !  I,  very  large  lodes  of  very  pure 
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ore  (J.) ;  Gunpowder  Greek  !  !,  vein  in  slate  and  quarto' 
ore^  greywacke  (J.) ;  Gilbert  River  (Q.  M.  C). 

Mieamm  iron  ore — Rosslyn,  Burnett  district  !,  (R.) ;  Clon- 
cany  district  !  !  (J.)  ;  Mount  Morgan  !  !  (auriferous), 
with  haematite  and  silicious  sinter  (J.) ;  Mary  Douglas 
Reef,  Cloncurry  !  !  (auritVrous),  associated  with  quartz 
and  native  bismuth  (J.) ;  Warwick,  (Q.  M.  C.) ;  Ravens- 
wood,  ochreous  (Q.  M.  C.) ;  Ipswich,  (Q.  M.  C.) ;  Kil- 
kivaji,  pseudomorphous  after  pyrites  (Q.  M.  C.) ;  near 
CSalKope,  GladsUme  ! !  (R.) ;  Mount  Morgan  !  t  (annl- 
erous),  with  brown  lueniatite  and  sUicions  sinter  (J.^ ; 
Cloncurry  !,  aa  pseudcmorphs  after  iron  pyrites  (L^ ) 
Calliopo  I  !  (R.) ;  Duck  Creek,  Oloncurry,  ochraoufl» 
cementing  a  lireoeia  (Q.  M.  C.) ;  Yatton  Goldfield,  pseu- 
domorphous after  pyrites  (Q.  M.  C.) ;  MacKinlay  Range, 
Cloncurry  !,  pseudomorphs  after  iron  pyrites,  in  perfect 
cubes  anid  in  pentagonal  dodeoahedra  (Sheafie). 

Htautb — Stanthorpe  district  !,  encrusting  BBioky  quarto  (L.);. 
Northern  Downs  (Q.  M.  C). 

Iinru0OBlAL  Eabth — Logan  district  (R.), — [Analysis  by  W.  A. 

Dixon  : — Moisture  and  traces  of  organic  matter  10'31, 
oxide  of  iron  and  traces  of  alumina  0*59,  lime  traces 
silica  8910,  total  100*00];  Upper  Coomera,  Albert 
district  (R.). 

laoaraoVK  Blackband — Fourteen  miles  up  Cockatoo  Creek  1^ 
thin  seams  in  Carbonifero-Pemuan  formation  (J.). 

Jaspbr — ^Diamantina,  Springsure  ^B.);  Eilkivan/in  veins,  both 
red  and  green  (R.) ;  Tablemnd,  Peak  Downs  (R.). 

Kaoun — Stanthorpe  district  !  !,  in  the  tin-drift  (L.) ;  Mount 
Morgan  Extended  of  Brisbane  (CallanfB  Knob)  !  !, 
apparently  in  dykes  and  of  a  very  pure  character  (L.)  ; 
Mount  Moi){an  and  elsewhere  ! ! !,  common  as  a  resiUt 
of  decomposition  of  acidic  felspars  in  dykes  and  of 
granites,       in  reels  (J.). 

Kebabotiutb — ^Mount  Albion  1  !,  large  **  slugs  "  in  Albion  Mino 

at  surface  and  at  19  feet,  and  in  Lady  Jane  Mine  at 

130  and  180  feet,  associated  with  galena  (J.) ;  Croydon 
Goldfield  !  !,  Queen  (auriferous)  reef,  No.  2  south  (B.)  ; 
Last  Chance,  "NTpw  Zealand  Gully,  Rockhampton  !,  in 
reef ;  the  kerargyrite  contains  specks  of  gold  (D.)  ; 
Puzzler  Reef,  8  miles  north-east  of  Charters  Towers  !, 
in  small  slugs  with  (jiiartz,  native  silver,  and  very 
much  decomposed  galena  (C).  This  sample  assayed  for 
silver  618oz.  7dwt.  13gr.  per  ton  (Coane  and  Clarke). 

Labbadobits— West  of  Mount  Eurie,  Cloncurry  I,  iridescent  (J.). 
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Lauhomitr — Strathmoie  Creek  and  Bowen  Biver  1  !,  in  geodea 
in  epidote  rock  (J.). 

LiBVRiTE — Endeavonr  Bxver  !,  in  geodes  in  basalt  (J.). 

Magnbsitr — ^Western  lialf  of  Queensland  !  !  !,  in  extensive  beds, 
part  of  the  "desert  sandstone"  formation  (W.); 
Waverley  Creek,  St.  Lawrence  1 ! !,  cimolitio  fir»elays  or 
-niagnesites,  with  films  of  ooal  and  fragments  of  silicified 
tree  stems,  in  Styx  Coalfield  (D.) ;  Islaport,  Kock- 
•hampton, — [Analysis : — Silica  7*23,  carbonic  add  49H>8^ 
peroxide  of  iron  1*66,  magnesia  43.70,  lime  traces^ 
total  101.67.]  (C). 

Maorktitb — Newelltown,  Tinaroo  !  !  !,  the  lump  in  my  pos- 
session exhibits  marked  magnetic  pohuity  and  will 
support  a  fine  sewing  needle,    The  powdmd  mineral 

can  be  lifted  up  in  long  strings  or  brushes  on  a  lump 
of  the  niiueral  (J.), — This  is  a  very  pure  iron  ore  and  it 
was  being  raised  in  lari^f  quantities  wlion  I  was  at 
Newelltown  for  the  Mount  AUnou  Silver  Smelting  Co., 
who  used  it  in  conjunction  with  limestone  (which 
abounds  in  this  neighbourhood)  as  a  liux  in  their 
Pacific  smelters  (C.) ;  Wild  River,  five  miles  below 
Herberton  !  !,  sand  in  tin  wash  (J.) ;  Hinchinbrook 
Island  I,  fine  octahedral  ciystals  in  chlorite  schist  (J.) ; 
Percy  Island  No.  2  !  !,  fine  sand  on  beach  (J.) ;  Great 
Northern  Mine,  Star  River  (Q.  M.  C.) ;  Nundubber- 
mere,  near  Stanthorpe  !  !,  in  granite  (R  ) ;  Mount 
Victoria,  near  Mount  Perry  !  !,  in  granite  (R.) ;  Mount 
Webster,  Mount  Perry  district,  crystalline  and  granular, 
massive  (L.)  ;  Chowey  Creek,  VVide  Bay  district,  in 
bluish  grey  quartzite  (K.)  j  Kroombit,  with  carbonates 
of  copper  (Q.  M.  C). 

MaIiACHITB — Flying  Dutchman  Reef,  Cloncurry  !,  in  auriferous 
quartz  reef  (J.)  :  Homeward  Bound,  Cloncurry  !  !  !, 
auriferous  copper  lode  (J.)  ;  Mountain  Home  !  !,  with 
ferruginous  cuprite,  pyrolusite,  garnets  and  asbolane 
(J.)  ;  Duck  Creek  Copper  Mines,  Cloncurry  !  !,  in 
lodes  (J.) ;  Argj'Ua  Copper  Mines  I  !  !,  in  large  lode 
with  native  copper  and  cuprite  (J.) ;  Leichhardt 
River ! !  1,  in  lodes  (J.) ;  No.  1  Copper  Selectioiiy 
Dugald  River  ! !,  in  large  lode  with  cuprite  and  native 
copper  (J.) ;  Iron  Clad  Mine,  Herberton  ! !,  with 
azuriteand  iron  pyrites  (C.) ;  Mount  Garnet,  Tinaroo  1 1, 
with  cemssite  and  galena  and  hsematite,  in  some 
portions  of  the  lode  very  perfect  crystals  of  azurite, 
measuring  12-15nim.  in  the  longest  axis,  occur  in 
vughs  in  the  malachite  (C.) ;  Mount  Garnet^  Tinaroo 
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district  !  !,  with  azurite  (C.) ;  Cloncurry  !  !  !,  frequent- 
in  "gossjin  "  often  in  large  masses  (L,) ;  Cloncurry  !  !  !, 
containing  free  gold ;  also  pseudomorphs  after  cuprite, 
lunrite  and  daerite  (Q.  M.  C.) ;  Qreat  Australian 
Copper  Mine,  Cloncurry  1 ! !,  in  large  lode  with  native 
copper,  onprite,  tenorito  and  aiarite  (J.) ;  fiau  Baa, 
Burnett  district  !,  coating  serpentine  (Aplin) ;  Taromeo^ 
near  Narrango  (Q.  M.  C.) ;  Curlew,  about  12  milee- 
south  of  Charters  Towers  !,  with  galena,  gold  quaiti, 
chrysocolla  and  pyromorphite  (C.) ;  Burdekin  River, 
near  Mount  Keel  bottom  !  !,  in  lode  in  quartz  porphyry 
country  (J.) ;  Great  Kennedy  Copper  Mine  !  !  !,  in  a 
large  lode,  with  azurite  and  cuprite  (J.)  ;  Keelbottom 
Copper  Mine!  !,  in  quartz  veins  in  porphyry  (J.)r 
Mount  Perry  !  1  1,  disseminated  through  granite  (H.); 
Mount  Perry  district  1  !,  in  copper  lodes,  bat  not 
of  very  frequent  oocurrence  (L.) ;  Peak  Downs  Oopper 
Mine,  near  Clermont  1  !  !,  in  tine  botryoidal  maflsee 
(L.);  Mount  Gotthard,  near  Lake  Elphinstone^  100 
miles  west  of  Mackay  !  !,  in  "gossan''  and  in  small 
veins  (L.) ;  Mount  Orange  Copper  Mine  !  !,  with  other 
copper  ores  (L.) ;  Pine  Vale,  25  miles  south-west  of 
Mackay  I  !,  massive,  in  reefs,  and  as  stains  in  quartz, 
also  as  an  alteration  product  of  copi>er  pyrites  (M). 

MAfiSICOT — Stanton  Harcourt,  Burnett  district,  from  decomposing 
galena  (K.) ;  Argentine  Silverfield  !  !  !,  (argentiferous), 
from  decomposition  of  galena  (J.) ;  Dugald  River  !  !,  in 
large  lode,  contains  according  to  assays  by  K.  T.  Staiger, 
antimony  and  silver  (J.) ;  in  small  quantities  at  all  the 
silver-lead  mines  !  !  (J.). 

Mblacomte — Great  Australian  Copper  Mine,  Cloncurry  !,  occa- 
sional crystals,  with  cuprite  and  native  copper  (J.)  ; 
Great  Kennedy  Copper  Mine  !  !,  in  a  large  lode,  asso- 
ciated with  ararite  and  malachite  (J.) ;  Ironclad  Mine^ 
Herberton  !,  with  sulphates  of  iron  and  copper,  and 
inm  pyrites,  hmnatite^  dm.  (C.) ;  Mount  Leyihcm, 
17  miles  south  of  Charters  Towers  !,  with  pyrites  in  the 
country  rock  of  the  mount ;  country  rock  has  been 
identified  by  Mr.  Jack,  the  Government  Geologist,  as  a 
volcanic  ash  (C.)  ;  Pine  Vale,  25  miles  south-west  of 
Mackay  !,  an  alteration  product  of  copper  pyrites,  in  a 
quartzose  matrix  (M.) ;  Blue  Mountains,  near  Eton  !  ! 
(J.)  ;  Emu  Plains,  Bowen  River,  mixed  with  argentite 
(J.);  Mount  Perry  district  !  !,  with  chulcopyrite  (L.)  ; 
Texas,  Stanthorpe  district ! !,  with  other  copper  ores  (G.). 

MsBCURY  —  Kilkivan  district  !,  in  a  hard,  dark  quartzose 
rock  (R.). 
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JfuPiOKBL  !  !  ! — Arsenical  pyrites  occurs  in  nearly  all  the 

auriferous  reefs  in  QueenslanH.  especially  those  in  which 
the  country  rock  is  granite,  conspicuously  ;it  the 
Etheridge,  Ravenswoofl  and  Norton  (J.)  ;  Stanthorpe  ! 
(Q.  M.  C.) ;  Allendale  Unle,  Chowey  Creek,  Wide  Bay 
district  !  !,  with  galena,  sphalerite  and  iron  pyrites  (R.)  ; 
Mount  Witty,  Beenleigh  !  I,  in  dark  quartz,  auriferous 
(L.) ;  Reid's  Creek,  Mount  Perry  !  !,  auriferous  (K.). 

JklOLYBDENlTE  —  Stanthorpe  district  !  in  greisen  dykes,  with 
wolfram  and  cassiterite  (R.)?  ^^^o  in  (juartz  at  Noble 
Tin  Mine  and  at  Greenups  (J.)  ;  Townsville  district! 
(D.) ;  Halifax  Bay,  near  TownsviUe  !  (J.) ;  Herberton 
district !  (JO ;  Ravenswood  Goldfield  1,  in  quartz  (J.) ; 
Herberton,  Young  American  CUim !,  with  wolfinm  (J.) ; 
Oania  Goldfield !,  with  gold  in  calcite  (R.) ;  Ipswich 
(Q.M.C.) ;  Walsh  River  !  (J.);  Eidsvold  Goldfield  !,  in 
"Moonlight"  Beef,  auriferous,  in  quartz  (EL);  Stan- 
thorpe !,  in  quartz,  sometimes  with  arsenical  pyrites  and 
with  tin  ore  (L.)  ;  30  miles  west  of  Mackay  !  !  I,  lari,^e 
blocks  obtainable  (SUiiger) ;  Mount  Ophir,  Chowey 
Creek,  Wide  Bay  district  !  !,  with  iron  pyrites  in 
auriferous  quartz  ;  Old  Chowey  reefs,  nearly  ilue 
north  of  Didcot,  Wide  Bay  district  !  !,  with  specks  of 
gold  in  its  midst  (R.) ;  Mount  Shamrock  Mine^  Wide 
Bay  district!,  containing  visible  gold  (L.);  Burnett 
district ! !,  exact  locality  not  yet  mMe  public^  In  quarts 
with  molybdic  oehre^  showing  fine  Hakes  of  gold  (L.). 

MoLYBDic  OcHBB — Bumett  district,  in  quartz  with  molybdenite, 
specks  or  flakes  of  fine  gold  being  visible  In  llieoehre,  am 
well  as  in  the  sulphide  mineral  (L.). 

Natbolite — Main  Range,  below  Toowoomba  !,  in  basalt  (L.)  ; 
Degilbo  Run,  Wide  Bay  !,  in  basalt  (R.). 

Olivine — Gatton,  in  basalt  (L.) ;  Albert  district,  in  basalt  (R.)  ; 

Cania  Goldiield,  in  basalt  (R.)  ;  Cania,  Bumett  district, 
in  baaalt  (R.) ;  Albert  and  Logan  districts,  In  basalt  (R. ). 

•Opal — Bulloo  River  !  !  (L.) ;  Barcoo  River  !  !  (L.) ;  Logan  River  !, 
(Hinchcliffe) ;  Springsure  (Q.  M.  C.) ;  Blackwater 
Creek,  iiulgroo,  Keeroongooloo,  Mayne  River,  Nicka- 
villa,  Winton  !  V  "iu  nodules  of  ferruginous  silicious 
sandstone  and  sUicious  Ironstone^  either  In  the  *  desert 
sandstone*  formation  or  denuded  out  of  it  and  resting  on 
the  surface  of  the  underlying  'Rolling  Downs'  formatioii. 
The  whole  of  the  area  over  which  the  *  desert  sandstone' 
extended — the  western  half  of  the  colony — might 
therefore  be  given  as  the  locality  in  which  *  opal  mines  * 
are  ^  undeveloped '  "  (J.) ;  Mount  Toussaint  and  Mount 
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Macedon  !  !,  in  geodes  in  epidote  rock  (J.) ;  Cape  Hills- 
borough, about  20  miles  north-west  of  Mackay  !  !,  as  a 
coating  in  many  fragniputs  of  the  desert  sandBtoiie, 
forming  tlie  Gape  tableland  (M.). 

Obtroclase  ~  Stanthorpe  !  !,  associated  with  smoky  quartz,  the 
felspar  being  in  large  crystals  (L.) ;  Pinnacle  Lease, 
Herbertou  !  !,  of  pink  colour  as  matrix  of  casaiterite  (L.)> 
North  Australian  Block,  Charters  Towers !,  in  fine  pink 
crystals  with  chlorite  and  iron  pyrites  on  granite  (0.). 

PmBLtn^Oobalt  lode,  KiUdvaoi  I,  eaiiihy  variety  (R.). 

Platinum — Bussell  River  Terraces  !,  minute  tiakes  associated 
with  gold  and  cassiterite  in  higli-level  river  drifts  capped 
by  iiiimense  basaltic  flaws,  probably  uiiocene  (J.). 

Pebbnitb — Biralee,  Bowen  River  !  !,  in  cavities  in  epidote  rock, 
"  in  radiating  groups  of  crystals  "  (Allport), — [Analysis 
of  "prehnite  rock"  by  Mr.  R.  Daintree  :  -Silica  42-033, 
alumina  21*606,  ferric  oxide  S-829,  lime  23-633,  water  of 
constitution  and  liygroscopic  2*900,  copper  carbonate 
0.825,  total  99.826,  sp.  gr.  2-844.] 

PbilOXelane  —  Brookfield,  Brisbane  (Q.  M.  C.)  ;  Beenleigh 
(Q.  M.  C.) ;  Between  Chinaman's  Creek  and  Duck 
Creek,  13  miles  from  Cloncurry  !  !,  loose  blocks  in  slate 
country  (J.) ;  Gregory  River  !  !  !,  large  lode  in  sandstone 
country  (J.) ;  left  bank  of  Police  Creek^  300  yards 
from  Gregoiy  River  I !,  very  pure  ore  (J.). 

PTBiTBS-«Bee  Creek,  60  miles  west  of  Maokay  1 1,  as  crystals  in 
most  of  the  minss,  generally  endoMd  in  a  qnartxoee 
matrix,  assooMfcted  wiSi  gslena,  zinc  blende  and  copper 
pyrites  (M.);  Allendale  Lode,  Chowey  Creek,  wide 
Bay  district  !  !,  associated  with  mispickel,  galena  and 
sphalerite  (R.) ;  Eungella,  Mackay  district !  !,  in  quartz 
with  small  quantities  of  copper  pyrites  and  galena  (L. ) ; 
Ravenswood  !,  in  chert  as  hexakisoctahedra  (Q,  M.  C.) ; 
Mount  Webster,  Mount  Perry  district  !  !,  with  fine 
grains  of  magnetite  (L.)  ;  Union  Claim,  Rackhampton 
district  !  !,  auriferous  associated  with  black  schorl  (C.) ; 
Eungella  Lime  Plains  !  !  !,  in  quartz  with  a  trifling 
quantity  of  chalcopyrite  and  galena,  assays  '2\oz.  gold 
per  ton  (L),  iron  pyrites  occurs  probably  without 
exception  in  all  the  auriferous  reefs  in  Queensland, 
in  most  of  the  metalliferous  lodes,  disseminated 
through  most  of  the  plutonic  and  igneous  rocks,  in 
^  many  sedimentary  rocks,  and  conspicuously  in  the 
carbonaoeoQs  shales  which  fbnn  the  ooiintry  rock  of 
the  Gympie  goldfield  (J.). 
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Ptrolusite — Near  Didoot  Creek,  Wide  Bay  district  ^R.) ; 
LeyboTD,  near  Warwick,  very  pure  manure  and  some- 
tunes  erystaUine  (L.) ;  8  to  9  miles  west  of  Gympie  !  I 
(B.) ;  Thanes  Greek,  Warwick  ! !,  eiystalliied,  masdve 

and  stalactitic  (R.);  20  miles  from  Port  Douglas, 
near  Mount  Spurgeon  !  !  !,  the  ore  is  of  a  high 
percentage  and  the  lode  very  large  (Towner) ;  Mountain 
Home  !,  denrlritic  markings  on  quartz  in  copper  lode 
associated  with  green  carbonate  of  copper,  ferruginous 
red  oxide  of  copper,  asbolane  and  garnets  (J.) ; 
between  Gregory  River  and  Police  Creek  !  !,  loose 
pebbles  (J.) ;  Mitchell  River,  below  mouth  of  St. 
George  River  !  !  !,  large  lodes  associated  with  quartz  in 
slate  and  greywacke  country  (J.) ;  between  Polioe 
Greek  and  Fiery  Greek  t !  (J.) ;  Mount  Morgan  t,  with 
silioioas  sinter  and  red  and  brown  hnmatite  (J.); 
Mount  Leyshon,  near  Charters  Towers  1,  in  volcanic 
ash  traversed  by  auriferous  ferruginous  Teins  (J.) ; 
Argentine  Silver  Field  !  !,  with  argentiferous  lead  ores 
and  pyrites  in  "Colorado"  and  other  mines  (J.); 
Hodgkinson  Goldtield  !,  coating  quartzite  on  Peak 
river  (J.) ;  Flinders  River,  near  Coalbrook  !,  in  films 
on  bedding-planes  and  joints  of  "  desert  sandstone"  (J)  ; 
Magazine  Island,  Townsville,  and  west  of  Arthur's 
Gr^k,  Burdekin  River  ! !,  as  dendritio  markings  on 
quartz  poryhyry,  unusually  fine  examples  (J.) ;  Glad- 
stone Harbour  1 1 !,  with  ferruginous  quarts  among  hard 
jasperised  metamorphic  rocks  (R.).  Gladstone^.), — 
[Analyses: — 


Available  peroxide  of 


manganese 

•  •  • 

74-84 

57-00 

Protoxide  of  manganese 

8-20 

9-30 

Oxides  of  iron 

8-60 

3-80 

Alumina 

• « • 

2-80 

200 

Carbonic  acid 

••• 

traces 

traces 

Sulphur 

•  •  • 

0-22 

0-13 

Water 

•  •  • 

3-80 

2-70 

Silicious  insoluble  matter 

MO 

25-00 

Loss 

•  •  • 

0-44 

0-07 

100*00 

lOOHX) 

no  gold  or  silver — (Messrs.  Johnson,  Matthey  (k  Cu., 
London). 

Py&OMOBPUITE — Etheridge  Goldfield  !,  in  auriferous  quartz  reef, 
with  galena  and  pyrites  (J.).  ;  Curlew,  about  12  miles 
south  of  Charters  Towers,  with  cerussite,  galena,  gold 
quartz;  chrysooolla,  malachite,  drc.    The  pyromorphite 
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is  in  very  sninll  perfect  crystals,  being  combinations  of 
the  prism  with  the  basal  pinacoid  (O.P.)  (C). 

QuABXS — Bay  Dawn  P.O.  Mine,  Charters  Towers  !  !  !,  auriferouSy 

aasooiated  with  pyrites,  galena,  sphalerite,  &c.f  occurs 
in  quartz  lofle.  which  is  associated  with  diorite  (?)  and 
runs  through  granite  country.  The  ore  is  taken  from 
a  (leptli  of  997ft.  on  the  course  of  the  IimIp,  representing 
a  vertical  depth  of  732ft.  The  lode  underlies  at  an 
angle  of  about  50"  (T.  Buckland). 


Iron 

•  •  • 

•  •  • 

••• 

2310 

Lead 

•  •  • 

•  ■  • 

13-70 

Zinc 

•  •  • 

••  • 

■  •  • 

6-50 

Copper 

••• 

••• 

••• 

•15 

Alumina 

••• 

••« 

••• 

•30 

Sulphur 

... 

••• 

3010 

Siliceous 

insoluble  matter 

••• 

25-90 

Gold,  silver,  oxygen  and  loss 

•  •  • 

-25 

100  00 

Produce  of  gold  14oz.  2dwt.  per  ton  of  22401b. ;  produce 
of  silver,  9oz.  lodwt.  per  ton  of  22401b.,  (assay 
by  Messrs.  Johnson,  Matthey  and  Ca,  London) 

Lead         ...  ...  ...  7*79 

Copper       ...  ...  ...  '36 

Iron           ...  ...  ...  20-27 

Zino          ...  ...  ...  6*70 

ManganeM^  with  a  little  cobalt ...  -30 

Sulphur      ...  ...  ...  27*65 

Arsenic       ...  ...  ...  '15 

Antimony    ...  ...  ...  '09 

Carbonate  of  lime  ...  ...  1*50 

„  magnesia  ...  *21 

Alumina      ...  ...  1-20 

Silici(jus  rock  ...  ,,,  83-10 

Gold  and  silver  ...  ,,,  '04 

Oxygen  and  loss  ...  ,,•  '64 

100  00 

Silver  Go/.,  lldwt.  per  ton  of  22401b.  ;  gold  Cmz.  lOdwt. 
12gr.  per  ton  of  2240il>.  (assay  by  Fred.  Claudot, 
Esq.,  I>)iidon,  assjiyer  to  the  Bank  of  England)  ;  Black 
Jack,  Chart ors  Towers  !  !,  with  calcite,  the  hitter  in 
opaque  rhombohedral  crystals  (C.)  ;  Charters  Towers  !  !, 
when  Jissociated  with  galena,  sjihaleritc  and  calcite  and 
iron  pyrites,  nearly  always  auriferous  (C.)  ;  Smoky  (juartz 
Stanthorpe  district !  1,  with  tin  ore,  with  orthoclase  felspar 

Q 
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(L.);  StMithorpeTin  Fidd  1 !,  in  reefs  with  oiiiiterite  and 
in  streem  tin  wash  (J.).  All  the  goldiiekb  in  Queens- 
Imnd !  1 1,  containing  free  gold  and  auriferooa  pyrites  (L.). 

Bbdbutbitb— iAUienoe  Mine,  Moriniih,  RoekhampUm  !  !,  in 
anrifercmB  qnarte  (L.). 

Ruby — Gilbert  River  !,  "in  creeks  flowing  from  the  Conglomer- 
ate Ranges  "  (Samwell). 

SapphIBB — Stanthorpe  !  !  (Q.  M.  C.)  ;  Leichhardt  district  !  (R.)  ; 

Gilbert  River  !,  "  iu  creeks  flowing  from  the  Conglomer- 
ate Ranges  "  (S.). 

Sardoktx^  Stanthorpe  I  i  (B.). 

Schorl — ^Irvinebank  Tin  Mines  !  !  (J.) ;  Rarenswood  Goldtield ! !, 
in  granite  country  (J.) ;  Cook  town  !  !,  with  tho  tin  ores 
of  this  district,  particularly  Mount  Leswell,  Mount 
Amos,  and  The  Lion's  Den,  (viif^  cassiterite),  (('.)  ; 
Union  Claim,  Rockliampton  1  !,  with  auriferous  iron 
pyrites  and  calcite  (C). 

Sbbpsstine — Gladstone  (R.);  near  Ipswich,  as  matrix  of  chromite 
(C.) ;  Canoona,  a  belt  of  serpentine  (D.) ;  Kilkivan  and 
Yarrol,  Burnett  district,  forming  rock  masses  (L.)  ; 
different  parts  of  the  Burnett  district,  as  Sandy  Creek 
and  Mount  Coora,  coated  with  green  carbonate  of 
copper,  or  containing  copper  lodes  (Gregory  and  Aplin) ; 
Mount  Wheeler,  18  miles  Irom  Kockhampton,  within  a 
radius  of  one  mile  of  Mount  Wheeler  the  serpentine  ia 
traversed  byaariferoas  qnarti  reelii  while  the  extension 
of  the  same  hand  of  serpentine  over  a  huge  area  beyond 
this  contains  no  parallel  to  the  auriferous  area  round 
the  above-mentioned  hill "  (D.). 

SiLicioVB  SiNTBR — Mount  Morgan  !  !  !,  highly  auriferous, 
supposed  deposit  of  a  hot  spring  (J.). 

SiLVEK  (Native) —Croydon  Goldtield  !,  Waratah  (auriferous) 
reef  (Biccard)  ;  Croydon  Goldfield  !,  in  Miners*  Right'* 
and  **  No.  2  8."  Queen  auriferous  reefs  (Wallmann) ; 
Queen  line  of  reef,  Croydon,  with  free  gold  in  quarts 
(Morgan) ;  Mount  Albion,  Tinaroo  district^  in  oxide  of 
iron  (L.) ;  Fussier  Reef,  8  miles  north-east  of  Charters 
Towers,  in  spangles  splashed  over  quartz  (C.) ;  Scrubby 
Creek,  Broad  Sound  !,  in  oerussite  lode  (J.);  Nannam 
Mine,  Orient  Camp  (Ringrove). 

Smithsokitb— Bowen  district  I,  in  vesicular  quarts,  with  carbonate 
of  lead  and  galena. 

Spbalbbitb — Bee  Creek,  60  miles  west  of  Maokay  ! massive,  in 
many  of  the  mines  enclosed  in  quarts^  assooUted  with 
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iron  pyriteiy  copper  pyritae  and  galena  (M.) ;  Tornado 
Claim,  Silverfiud,  Tinaroo  district  I !,  with  (»ialcopyrite, 
juraenical  pyrites,  and  galena  (J.) ;  Koh-i-noor,  Newell- 
town,  Tinaroo  district  !  !,  with  arsenical  pyrites  and 
.galena  (J.) ;  Hector  Claim,  Ravens  wood  !  !,  auriferous, 
with  iron  pyrites  (C.)  ;  Currency  Tyuss  and  Politician 
Claims,     Knvenawood  !  !,  auriferous,    with    iron  and 
•copper   pyrites   and    galena    (C.) ;    Alexandra  Hill 
Gold  Mine,  Charters  Towers  !  !,  auriferouu,  with  iron 
Jind  copper  pyrites  (C.) ;    Sunburst   P.  C,  Charters 
Towers  !  !,  with  galena  and  iron  pyrites  in  quartz,  auri- 
ferous (L.) ;  Mary  Florence,  Rockhaiupton  !,  aarileroiis, 
-with  iron  and  copper  pyrites  in  quartz  (C.) ;  Kilkivan 
Amalgamated  Gold  Mine,  Kilkivan  !  I !,  in  quartz  with 
Jtk  little  calcspar,  associated  with  galena  and  iron  pyriteS| 
^ree  gold  often  visible  (L.)  ;  Gympie  I,  in  quartz  with 
:free  gold  (R.) ;  Rise  and  Shine  Reef,  Kilkivan  !  !,  auri- 
ierous  (R.)  ;  Mount  Leyshon,  17  miles  south  of  Charters 
Towers  !  !  !,  with  galena,  assayed    21 02,  4dwt«.  4gr8. 
silver   per   ton    (C)  ;    Ravenswood  I  !,  with  galena 
(Christoe), — The  sample  assayed  430oz.  silver  per  ton. 
An  experiment  was  tried  to  see  whether  the  galena  or 
ithe  si&o4ilende  carried  most  silver,  and  as  the  sample 
-was  remarkably  pure  and  the  two  minerals  in  oom- 
jiaratiyely  lai^  crystals,  it  was  possible  to  sort  out 
•sufficient  of  each  (from  the  coarsely  powdered  ore)  for  a 
separate  assay,  and  the  following  returns  were  obtained : 
—Galena  4dloz.  silver  per  ton,  sphalerite  -42902.  silver 
j)er  ton  (0.) ;  Charters  T(>wers  Goldtield  I,  with  pyrites 
and  galena  in  auriferous  reefs  (J.) ;  Rnvenswcx^Kl  Silver 
Mines  I  !  !,  in    l«xles   with  galena,  cerussite,  stibnite, 
pyrites'  izc.  (J.)  ;  Sellheim  Silver  Mines  !  !  !,  in  liKies 
dissociated  with  galena  and  pyrites  (J.)  ;   Dry  River 
Silver  Mines  !  !,  in  lodes,  associated  with  pyrites,  marca- 
'Site,  chalcopyrite,  galena,  anglesite,  cerussite,  and  mala- 
•chite  (J.) ;  Degil^  !  !,  in  lodes,  associated  with  gold, 
^lena  and  arsenical  pyrites  (R.) ;  Croydon  Goldfield  !, 
in  auriferous  reefs  associated  with  pyrites,  galena  and 
.graphite  (J.) ;  Ravenswood  Goldtield  !  !,  in  auriferous 
reefs  associated  with  pyrites,  arsenical  pyrites,  copper 
jjyrites  and  galena  (J.) ;  ErhcridLTP  Goldtield  !  !,  in  auri- 
ferous reefs  associated  with  pyrites,  arsenical  pyrites, 
■copper  pyrites  and  galena  (J.)  ;   Norton  Goldtielfi  !  !, 
with  galena,  iron  pyrites,  quartz  and  calcit<%  auriferous 
and  argentiferous  (C). — [Analyses  and  assays  of  two 
ioomplez  sinc^  iron  and  lead  sulphides  from  Norton 
J*ield:-. 

q2 
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GOODT*! 

FfcAMPTOirg 

XbESF. 

xvkef  . 

xron  ... 

... 

•  • . 

1  -1 0 

Jr  1  n  ^ 

/ilQC                 . . . 

... 

7-60 

Araenic 

... 

1*55 

6*80 

Copper 

... 

0-95 

0*65 

Sulphur 

Alumina 

••• 

36-00 

25-70 

••• 

U  w 

Siliciotts  insoluble 

matter  ... 

... 

15-20 

32-60 

Gold,    silver,  oxygen 

0-55 

aud  loss  ... 

•*. 

0-40 

100-00 

10000 

Sample  from  Goody's  reef:  Produce  of  gold,  2*400oz. 
per  ton  of  20cwt.  ;  silver,  14-700oz.  per  ton  of  20cwt., 
sample  from  Fraiuptou's  claim  :  j)r<>4luce  of  i^old, 
5*500oz.  per  ton  of  20c wt,,  silver  4-7U0oz.  per  ton  <»f 
20cwt.  (Messrs.  Johnson,  Matthey  and  Co.,  Ix)ndon)]. 

Staknite — Eureka  Creek  !  I,  in  Ivanhoe  Mine,  associated  with 
cassiterite  (.J.) ;  Watson ville,  with  cassiterite  in 
Stewart's  T.  Claim  (J.). 

Stauboutb — Agnes  Vale^  Wide  Bay  district  I  i,  twin  eraciform 
crystals  in  ai^gilUceoos  slate  (JEU). 

Stbatitb — Cobalt  lode»  Kilkivan  (R.). 

Stibnite — Neardie,  near  Gympie  !  !,  with  valentinite  in  quarts 
(R.) ;  St.  John's  CS^eek,  Burnett  district  !  1,  with 
valentinite  (L.);  Victoria  Claim,  Silverfield,  Tinaroo 
disttict  I  !,  aocompanyinif  galena  (C);  Emily  Ree( 
Korthcote,  Hodgkinson  district !  !  !,  aumerous,  yielding 
over  2oz.  iruld  }ier  ton,  value  of  gold  £3  198.  per  oc  (0.)  ; 
Rishtun  !  !,  Imles  (J.) ;  3Iount  Wright,  netir  Ravens- 
wood  !  I  !,  White  and  Phillips'  and  other  Imles  (J.)  ; 
Herljerton  !,  Home  Rule  and  other  tin  lodes  (J.)  : 
Fanning  River  !  !,  lofles  (J.)  ;  Northcote  !  !  I,  in  large 
Icwles,  some  of  wliich  have  yielded  jwiyable  gold  (J.)  ; 
Woodville,  Hodgkinson  River  1  !  I,  lode^  (J.) ;  tive 
miles  north-west  of  Gympie  in  fossiliferous  limestone 
(R.) ;  Eidsvold  Goldfield  ! in  auriferous  quarts  reef, 
south  of  Stockman's  Claim  (R.) ;  Etheridge  Goldfield  i  I 
(Hodgkinson). 

ButPHUB — Curtis  Island,  Keppel  Bay  !,  cementing  grains  of  sand 
^L.) ;  Taylor^s  Bange,  Brisbane  !,  in  cayitaes  of  quarts 
iormcd  from  the  decomposition  of  pyrites  (Q.  M.  C.)  ; 
Etheridge  !  I,  on  highly  decomposing  pyrites  (Ik). 
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Tbllurium — Lucky  Valley,  Duffer  Gulley  !  in  a  quartz  vein 
there  are  found  "small,  bright,  foliated,  metallic  plates 
and  scales  of  telluriuiD,  in  which  gold  may  be  seen 
imbedded  "  (Aplin). 

Tetbahkdrite — Pumpkin  Gully,  Cloncurry  !,  in  cap  of  a  large 
lode  (J.)  ;  Copper  Mines  at  Duck  Creek,  Cloncurry  !  I, 
in  rainbow  lode  (J.) ;  Argylla  Copper  Mine  !  !,  in  large 
lode,  with  native  copper,  cuprite  and  malachite  (J.) ; 
Leichhardt  River  !  !,  Crusiule  and  other  lodes  (J.) ; 
Mount  Orange  Copper  Mine,  Nebo  district  !  !,  with 
dialcopyrite  (L.) ;  Bowen  diatriot  1 1,  with  oalcite,  assay- 
ing to  4OO0S  silver  per  ton  (L.) ;  between  Bowen  and 
Idbckay  I  ! !,  rich  in  nlver  (L.) ;  Emu  Plaina,  Broken 
Biyer,  North  Kennedy  1«  oooors  in  thin  strings,  as  an 
alteration  product  of  azurite,  associated  with  excite  and 
malachite,  argentiferous  (M.) ;  One  Mile,  Bavenswood 
!  !  !,  in  Great  Extended  Shaft  at  700  feet,  "the  gangue 
is  6  feet  wide,  the  ore  is  exceedingly  rich,  assays  giying 
by  ordinary  fire  process  from  500  to  5000  ounces  of 
silver  per  ton,  the  rich  ore  is  contained  in  a  vein  from 
6  to  12  inches  thick,  and,  singular  to  say,  contains  the 
merest  trace  of  lead.  The  formation  (<raiigue)  Inflow 
this  ore  is  intersected  by  small  galena  veins  "  (Archibald), 
although  generally  spoken  of  as  tetrahedrite,  with  which, 
or  rather  witli  the  argentiferous  variety,  freibergite, 
analyses  sometimes  roughly  correspond,  the  "ore"  does 
not  appear  (judging  from  what  samples  I  have  seen)  to 
\ye  a  single  mineral,  but  an  intimate  mixture  of  several 
ores  of  antimony,  copper,  iron,  zinc,  «tc.  (J.),  assiiy  silver 
23840Z.  lOdwt.  per  ton  (L.).— Analysis  by  (J.)  :— 

Copper  ...  ...  ...  12-67 

Antimony  ...  ...  ...  11 '38 

Silver  ...  „.  ...  7*29 

Iron  ...  ...  10-31 

Zinc  ...  ...  ...  3154 

Sulphur  ...  ...  ...  24  87 

Silica  ...  ...  ...  3-90 


101-86  (C). 


AnalyuS)  different  sample : — 

Uopper        ...  ...  ...  16.25 

Antimony    ...  ...  ...  26.30 

Silver          ...  ...  ...  15-35 

Iron           ...  ...  ...  8*49 

Zinc           ...  ,.,  ...  8*75 

Sulphur       ...  ...  ...  1702 

Silicious  matter  ...  ...  7*31 


99-47  (Kerry). 
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Thohioxiti — Strathmore  Greek  and  Bowen  River  t  !,  in  geodes- 
in  epidote  rook  (J.). 

TiTASlFEROUS  Iron — In  creeks  in  Mount  Perry  district  (H.)  ; 

watercourses  on  the  Hanks  nf  Mount  Jukes.  20  miles 
west  of  Muckuy  I  I,  as  roumle<l  giuins  and  regular 
octahedrons,  associated  with  grains  of  magnetite  and 
quarts  (M.). 

TOFAS — Never-can-tell  claim,  Cool^^rra,  Tinaroo,  with  cassiterite 
crystals  (C.)  ;  Running  Ci*eek,  Star  iliver  (yellow).  \n 
tin  w;ish,  associated  with  garnets  (J.) ;  ^tanthorpe 
district  (white)  in  tin  wash  (J.). 

Tourmaline — Cloncurry !  !,  with  free  gold  (Q,M.C.)  ;  Union  Gold 
Mine,  Kockhampton !  !,  with  calcite  as  matrix  of  auri- 
ferous pyrites  ;  Great  Freehold,  Mount  Perry  district !  I, 
in  masses  composed  of  fine  divergent  acicular 
crystals  (L.);  Mount  Leswell,  near  CtK>kt<)wn  !  I  I,  in  coarse 
crysUils  with  cassiterite  (L.);  Stuart  Valley,  Burnett 
district  !  !,  in  tine-graineti  felsphatic  rock  ;  St.  John's 
Creek,  Burnett  district  !,  in  quartz  ((^.M.C);  Cooyar 
Ran^e,  Narrango !,  long  prismatic  crystals  in  coarie 
granite  (R.) ;  Mount  Viotoriai  Mount  Perry  distriet  1 !,  in 
radiating  crystals  (R.) ;  Woodonga,  near  Kilkivan,  in 
radiating  crystals  (R.) ;  lazanl  Island  !  !,  in  large 
crystals  (J.) ;  Argentine  Silver  Field  !  !,  large  thick 
cr^'stals  embedded  in  quartz  (J.);  Fanning  Diggings!, 
small  crystals  passing  into  the  aggregated  tibroua 
bundles  called  schorl  (J.). 

YALBHTiinTB — Neardio,  nearGympie  !  !,  and  St.  John's  Creek  !  U 
with  stibnite  (Ii.). 

Wolfram  —  Noble  Island  !  1  !,  in  quartz  (L.)  ;  Stanthorpe 
district  !  !,  associated  with  cassiterite  (L.) ;  Brisbane 
district  !  !,  in  quartz  (L.) ;  Flagstone  Creek,  Bowen 
district !  !,  in  quarts,  forming  cap  of  a  galena  lode  (L.) 
Bonnie  Dundee,  Coolgarra,  rinaroo  !,  with  cassiterite 
and  mica  in  red  chlorite  (C.)  ;  Mackay  district  I,  in 
quartz  (G.  Francas) ;  Great  Northern  P.C.,  Herl>erton  !  I, 
with  quartz  and  cassiterite  (C.)  :  Chance  claim,  Watson- 
ville,  Tinaroo  I  I,  in  fine  large  crystiUs  in  ferruginous 
gan^'ue,  with  (|uartz  and  cassiterite,  also  massive  (C.)  ; 
Eureka  Creek,  Tinar<Kj  !  !,  with  cassiterite  (C.)  ; 
Herl»erton  Tin  Mines  I  1,  with  cassiterite  in  lodes  (J.)  ; 
Stiinthorpe  Tin  Field  I  I,  with  cassiterite  (J.)  ;  Eunu«  lla 
Qoldfield  !  !,  with  garnets  and  iron  glance  in  a  largr 
lode  in  granite  country  (J.) ;  Annan ^nu  Mines  ! !,  with 
cassiterite  and  tourmaline  in  lodes  at  Mount  Amos  (J.). 
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ZiouTB— (ScoiiBCiTBf)  ChMtm  Towers, — ^This  leolite,  which  is 
<^  a  pale  pink,  occurs  in  the  joints  and  cleavage  planes 
of  the  granite.  One  sample  from  the  Rainbow  Lease  is 
massive  and  is  found  on  both  walls  of  the  lode.  The 
polished  surface  shows  an  included  vein  of  pure  white 
calcite.   The  mineral  ia  found  at  various  depths  (C). 


(II.) 

(HI.) 

(IV.) 

SiO* 

46-20 

49-04 

47  0 

47-24 

AhO,  ... 

27-35 

26-64 

26  64 

CaO 

13-95 

12-24 

12-95 

H,  0  (by  igni- 

tion) ... 

13-47 

13-30 

13-7 

14-20 

Fe^  0, 

trace 

trace 

trace 

In  the  alx>ve  analyses  No.  I  is  from  the  Queen  Block 
Extended,  Xo.  2  from  the  Mary  claim,  No.  3  from  the 
Rainbow,  and  No.  4  from  the  Mexican  (C). 

ZlBCOiiy  Narrango  Creek  (R.)  ;  Russell  River  Terraces  !  !  (hya- 
cinth), water- worn,  a.s.sr>ciateti  with  gold,  quartz  (Chirke); 
Eungella,  Broken  River  (J.) ;  Comstant  Creek,  alxmt 
18  miles  west  of  Mackay,  occurs  both  as  small  crystals 
and  grains  of  a  deep  yellow  or  reddish  brown  colour, 
all  more  or  less  rounded  by  attrition,  in  the  shindy 
gravel  in  the  bed  of  the  creek,  associated  with  fragments 
of  quartz  and  mica  (M.) 
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ACTINOLITE  ! — Milford  Sound  (Hector)  ;  Para-para,  (Cox),  as 
radiating  fnn-shaped  crystals  in  metaniorphic  schists. 

AlbitBi  or  Soda  Felspar  !  !  —  Maori  Point,  West  Coast, 
Wilkes  River,    Makarora,   Dun   Mount4un,  George 

Sound,  in  diorites  (Hector,  Haast,  Davis). 

Alum  1  ! — Pomahaha,  as  a  product  of  pyritous  shale  (Hector, 
1862);Puai  Island,  Waikuaiti  (Hochstetter,  1860); 
Tokomairiro,  as  potash  alum  (Hector,  1862);  D'Urville 
Island,  as  manganese  alum  (Hackett,  1866).  Analysis 
per  cent  (Skey) : — 

Alumina     ...  ...  10'40 

Ferric  oxide...  ...  ...  1*11 

Lime          ...  ...  ...  '60 

Hagnesia    ...  ...  ...  6*46 

So^Ia  •«•  4X 

Sulphuric  add  ...  ...  37*40 

Hydrochloric  add  ...  ...  traces 

Water        ...  ...  ...  42-72 

Insoluble  in  water  ...  ...  200 


100-00 

Alunite  ! — Rotorua,  deposited  by  geysers  (Ulricb) 

Alumoobnk  !  ! — Tuapeka,  Manawatu,  occurring  in  some  of  the 
brown  co.ils,  is  colourless,  crystalline,  and  oompletely 
soluble  in  water.    Analysis  per  cent.  (Skey) : — 

Sulphate  of  alumina  ...  ...  55-60 

Sulphate  of  lime        ...  ...  1*01 

Sulphate  of  magnesia ...  ...  2'99 

Alkaline  sulphates     ...  ...  3  00 

Water        ...          ...  ...  37*40 


100*00 

AxDESiinB  I — CoUeville  Peninguhs  Taupo  distriet»  Ruapdra,  in 
andedtes  (Hutton). 

Anortuitb  !— Kakapo  Lake,  West  Coast,  in  diorite  dykea 
(Hutton). 

Antuophyllite  ! — Karori,  W^ellingtou,  in  a  massive  laminated 
form  (Davis). 

Anti(»okite  ! — Dun  Mountain,  in  serpentine  schists  (Cox). 
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^TiMOM  AL  OcHBE  1 — Eiideavour  Inlet^  as  a  coating  on  antimonite 

(Cox). 

Apatitb  1 — Wiingapeka  (Lab.  and  Geol.  Beports). 

Apophtujtb  ! ! — ^Tnmagain  Pointy  in  amygdaloidsi  BftngLtatai  as 
icbtbyopthahnite  in  fdrite  porpliyries  (Hmt). 

ARAGomrs  ! ! — Gbllingwood,  Dnnedin,  Huunes,  in  caTities  in 
basaltic  rocks  and  from  hot  springs  (Hector^;  and 
several  other  places,  lining  fissures  and  caTities  in 
volcanic  rocks  of  Bank's  Peninsula  (Haast). 

AK6E.VIC  (Native)  ! — Kopanga  Mine,  Coromandel,  in  auriferous 
quartz  lode  with  calcite  (Hector,  1  ?67). 

A."?BtsTOS  1  1  ! — Milford  Sound,  Collingwood,  Takaka  (Hector). 

AUG1T£  !  ! — Hororata  district,  Dunedin,  Nelson,  Auckland, 
Colli nfjfwmKl,  Bank's  Peninsula,  Acheron,  Chatham ; 
enter's  into  the  comjKKsition  of  all  basalts,  dolerites, 
ananietesites,  trachytlolerites,  diabases  and  nielaphyres  J 
sometimes  in  crir-stals  J  inch  long,  Nelson  (Hector). 

AzuRiTE  ! — Nelson,  Great  Barrier  Island,  in  gossan  of  copper 

lodes  in  serpentine. 

Babttm  !— Waikoriti  (Mantell,  1852);  Akitea  (Hector,  1867); 
Thames  (Skey,  1870) ;  East  Cape  (McKay,  1874). 

Bertl  I — ^Daskv  Sound,  in  homblendic  schists  (Cox) ;  Stewart^s 
Island,  with  tin  stone  in  large  crystals  (McKay), 
determined  hy  Skey. 

Bismuth  !  —  Owen,  Oollingwood,  alloyed  with  gold  (Hector), 
determined  by  Skey. 

Bitumen — Cast  up  on  the  south  and  east  coast  of  New  Zealand 
in  considerable  quantity  (Lab.  Geol.  Reports  III.) 

BoLK  1 1 — Ly tt  eltou  Tunnel,  in  dolerite  rocks  (Haast).  Analysis 


(Skey) 

Silica         ...  ...  ...  44-78 

Alumina     ...  ...  ...  15-66 

Iron           ...  ...  ...  16*87 

Manganese  ...  ...  ...  '60 

Lime          ...  ...  ...  2*02 

Maguesia    ...  ...  ...  5-02 

Potash        ...  ...  ...  2-69 

Water  (constitutional)  ...  12*36 


100-00 

BoRN'iTE  I — Kawau,  Dunstan,  in  micaceous  quartz  (Hector). 

BouRMONITE  ! — Wangapeka,  occurs  in  quartz  with  galena  (Hector). 

Bbaunite  !  ! — Malvem  Hills,  vicinity  of  Wellington,  massive 
(GeoL  Survey,  1873). 
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Bronzite  ! — Dun  Mountain,  in  dioritc  rocks  (Hector,  Davis). 

.  Brookitk  !— -Otepopo,  in  crystalline  dolerite  (Hector,  1662). 

Calamine  ! — Tararu   Creek,   as    lustrous   transparent  ciystai^ 
attached  to  diallogite,  but  always  external  (8key). 

Calcbpar  (Oalcitb)  i  1 — Tokotf^a  Bange,  Otago^  in  tertiary  rock& 

of  Otago  as  dogtooth  spnr ;  Nelson,  in  limestone  at 
Moeraki  ;  Canterbury,  as  Iceland  spar  (Hector  18G2, 
Haast  1864)  ;   Dunedin,   Sea-clitf,    near  Waikouait**, 
Cape  Rodney,  Tararu  Creek,  Thames,  smoke-colourecl 
calcite.  Cape  Rodney  (Cox,  1882). 

MarbU  !  ! — Collingwood  district  (Hector,  1863) ;  West  Coast 
Sounds    (Hochstetter,    1860);    Kakaka,  Canterbury 

(Monro,  1866). 

Stalactite  and  Stalagmite  I  ! — Whangarei,  Waipu,  Colli  n;j- 
wood,  Moui\t  Somers,  occur  iu  many  limestone  caves. 

Travertine  !  ! — Oamaru,  Maarioeville,  Takaka,  and  many 
other  places^  deposited  from  calcareoufi  waters  (Hector, 
1862). 

Ckrvamtitb  ! — widely  distribated,  occurs  incrusting  stibnite. 

ChaBASITB  ! — ^Dunedin,  in  vesicular  basalts  (Hector)  ;  Helcn- 
bom  and  Bank's  FeninsuUs  in  trachytic  rocks  (Haast). 

Ohaloopybitb  1 1 ! — ^Eawau,  Qreat  Barrier  Island,  Moke  Creek, 
Paringa  River,  Canterbury,  Collingwood  (Otool.  Snrv.). 

Criastolitb  ! — Collingwood,  embedded  in  clay  slate  (Hector). 

Chlorite  !  I — Fox  Glacier,  Westland,  in  chlorite  sclmts  (Cox)  ; 

Tararu  Creek,  Thames  (Skey) ;  West  Coast  of  Otajo 
and  Otago  Heads,  in  an  amorphous  form  in  vesicular 
basalts  (Hector)  ;  Kakapo  Lake  (Liversidge). 

Chrome   Ocuu£  !  ! — Nelson,    occurs    in    combination  with 
"chromite"  in  small  quantities  (Hackett,  1861). 

CuROMiTK  !  ! — D'Urville  Island,  Dun  Mountain,  Aniseed  Vallry, 
lied  Hills,  Otago,  in  a  band  of  serpentine  and  oliv  ii.e. 
also  occurs  as  massive  ciystalsy  massive  amorphous 
crystalline^  disseminated,  and  granular  (Hector,  1865)  ; 
Kelson  !    associated  with  nephrite  (Hector,  1865).  ^p. 
gr.  3-328.    Analysis  (Skey) : — 

Silica  ...  ...  ...  12'66 

Chromic  oxide  ...  ...  47*69 

Ferrous  oxide  ...  ...  24-t>8 

Alumina     ...  ...  ...  6'29 

Lime  ...  ...  ...  316 

Magnesia    ...  ...  ...  6*12 

10000 
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CHBTsaBBRTL  !— Stewart  Islaad  (deftennined  \jf  Skey,  1889). 

Cbbysocolla  ! — Nelson,  encrusting  gosMns  <A  copper  ores  in  the 
serpentine  belt. 

CsinoTiLB,  or  Peridot — Dun  Mountain,  traversing  the  dark 
green  serpentine  (Cox). 

Chlorophtllite  !— Mount  Somers,  fine  earthy  mineral  filling 
cavities  in  rocks  (Haast). 

Coals  !  !  !-^Special  schedule,  abstract  of  report  by  Sir  J.  Hector 
(QeoL  Sunr.  Dept. 


Coals  of  Kkw  Zbalaiid. 


AnaljrtM  by  Skej. 

OMCriptioo. 

Looality. 

• 

li 

• 

u 

1:  t 
?  i  i> 

< 

1 

Anthracite 

Acheron.  Cnuterbimf 

84  li 

2-06 

1-80 

12-12 

1 ' '" *  -1 

9 

m 

Bitttuijtoiui 

Caalbrookilale 

#4  o« 

i-ie 

8*51 

1 

M 

w  ••. 

TlrtW 

Irla 

5*88 

•*10 

4 

•t 

Btiiihnrv  ... 

1)9  9 1 

zfi*/ 1 

•119 

3-33 

9m 

s 

Alter«<l  browu  ooal 

Miiivi'in  IliUi  ... 

4-15 

7-42 

8*87 

( 

BituniiiKiU'i 

Tvii»«»iih'  ...  ,,, 

- *'  IK 

•82 

4-41 

8  52 

m 

1 

* 

lUikaika  Gotwa 

6*76 

7*46 

8*30 

% 

BitumlMMU 

Wailfwuil  ... 

1-66 

S-88 

8*ir 

1 

Grey  Hirer   

63-37 

29-44 

1-99 

6-20 

10 

Pitch  C«U 

Kiiwa-Knwft 

fillfi 

2-51 

H-33 

7'j5 

11 

Bituniii!()us 

•  •• 

I'rp-fi  v.it imi  IiiK't 

4-33 

6-19 

7-91 

13 

Pitcb  Coal 

Lhick  C  roi'k.  tirejr  Kiver . 

60-20 

2897 

8-0I 

1-82 

7-»2; 

U 

BttmntncNU 

M(*ki)>inui  

Si-14 

4*14 

7-76 

14 

T« 

•  •  • 

Omlnitheath   

58  81 

38-9H 

1-02 

1-19 

7-«4 

11 

»» 

•  •  ■ 

Mokilituul  

87-W 

34-94 

3y« 

3-lH 

7-5<» 

IC 

ft 

BmaiMr  Mine   

O-Il 

7-3.i 

IT 

«t 

•  •• 

5r,si 

37-M 

1-fto 

4-5« 

7-.TO 

W 

ft 

Wot|M»rt  

66-01 

37-17 

2-60 

4-22 

7-28 

\% 

n 

Mokiliititti  

38-86 

3-16 

9'38 

7-9*1 

l» 

»• 

Brtnmer   

54-16 

SB-M 

1*50 

7-49 

7-04 

fl 

Altorfl  brown  coal 

MiilT.-n.  HilN   

53-2It 

12-65 

G-92 

« 

iiitumiiioua 

UtHiiiatHuru  Creek 

3f.«3 

2- 10 

8-29 

11 

\Vftll*en.I  

53-10 

35- 47 

1-41 

10-02 

S-9<> 

34 

Near  Cape  FarewaU 

4(»-ft8 

4S17 

S'16  1  C-U6 
15*89  \\m 

6-31 

» 

Pitch  coal 

•  ■  » 

ShaR  Point   

4S*10 

to>is 

5*61 

if- 

Kawn-Kawa  „, 

J2fi3 

41H 

3-(>4 

fi-5o 

r. 

(»ltt"ce  fiial 

Wtiuii^'iirf  i   

Sirll 

P.K-GH 

hM»l 

3-2«) 

f.-5u 

Pitch  coal 

••• 

Kinii'"   

So-oi 

9-61 

2-fi9 

6-50 

it 

Browu  coal 

MalTcrii  liilU   

4»iW 

35-43 

1179 

2-80 

6-49 

lu 

(* 

Fmilifll   

4fM 

I'lO 

6'4»> 

31 

Tt 

,\!!a!)  l  it.'  

4:-3i 

12-41 

fi-o2 

G-IT) 

31 

*• 

KHitai(k.'atik  ,., 

4fl-4« 

33-48 

14  61] 

r.-ti4 

'3 

M 

• 

Millie  I'liiiit   

4*;-21 

3-.'«5 

161 '2 

.VIJ 

' 

•» 

Uuiucbiuli   

3«HJU 

15-83 

3-25 

583 

31 

*» 

•  •  • 

Hokoiini  

44-S8 

S8-S« 

16*60 

1*00 

5*75 

3S 

M 

Knitniitrntn   

44-11 

.^H-S2 

15-44 

2-13 

5-74 

3; 

• 

Niirhteu;j-«  

43«-i 

33-6M 

l«-33 

4-37 

J« 

•t 

SpiintrfleUI   

33-»'.«i 

1  M-f-.-i 

5-i'l 

^•.'>.^ 

31 

ortpuki   

4J-ti4 

3«-2« 

14-44 

f.-8»i 

5-54 

lU 

Pitcircoal 

•  •  f 

Wultoir«  Whangaraei 

41-20 

7-21) 

12-80 

4*8J 

41 

Browu  ooal 

•  •  • 

KaitAPfrata   

39-43 

I7-50 

11-78 

4-.**7 

4) 

■  ■  • 

SliHjr  l'o{f;t   

35-7(1 

3U-92 

13-22 

2(rlrt 

4  r.i 

43 

AllninlHlti  

34-72 

40-2« 

iJ^yy 

4-8») 

4r)i 

4^ 

t;n  \  Uivr 

4-.M 
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Kkme  <if  Ooftl. 

Approximate  Total 
Oulpatol  Coal 
optottM 

Bttmnlnom    ...      ...  ... 

Pitcli             ...               «•«  «•« 
BlOlVtt    «•«  ■•■ 

lit^nSts  ••• 

Totali   

Ton*. 

1,797.711 
146,47t 

■           "IMf  II  ■  ■ 

Total  output  of  coals  of  New  Zealand  to  31st  December 
1888,  4,618,937  tons. 

<k>BALT  Bloom  1 — Otago,  ocean  in  sohists  and  gneiss  (Hector). 

Copper  (Natiyb) — ^Great  Barrier  Island,  Kelson,  Lake  Wakatipu, 
Dun  Mountain,  Ferserverance  Mountain,  Ac.,  in  plates 
associated  with  copper  deposits  in  serpentine  (Skey); 
as  grains  disseminated  through  a  granular  serpentine^ 
as  tine  grains  in  basaltic  dykes  which  cat  throogll 
trachydoleiite  breccias  (G^l.  Survey),  (Cox). 

SUuk  Copper,  or  TlrffmV^D'UrTille  Island. 

dipper  Glante  ! — ^Nelson,  in  varioos  parts  of  the  serpentine 
belts,  in  a  massiire  lonn. 

Peacock  Copper — ^Haharahara,  Chamidon  Mine^  ocean  asM- 
ciated  with  native  copper  (Hector). 

J^cd  Copper  I — D'Urville  Island,  Lake  Te  Anau ;  35  GO  per 
cent,  copper. 

OoPPBB  Pyrites  !  !  ! — Waipori,  Moke  Creek,  Coroniandel,  in  a 
compact  amorphous  form  (Hector).    Analysis  (Skey): — 

Copper  ...  ...  ...  15-03 

Iron  ...  ...  ...  2800 

Quartz  ...  ...  ...  21*00 

Sulphur  ...  ...  ...  35'97 

100*00 

OoppRRAfl ! — ^Eawao,  Barrier  Islands,  crystallised. 

■OovELLiNE  ! — D'Urville  Island  (Hector,  Cox). 

Dermatik  ! — Dun  Mountain,  West  Coast  Sounds,  occurs  in  their 
faces  with  smooth  polished  surfaces  (Davis). 

DiALLAGE,  or  Aluminous  Auoite  !  ! — Kakapo  Lake,  in  diorites 
(Hector)  ;  Martin's  Bay,  in  gabbro  and  in  reefs 
traversing  mesozoic  limestones  (Hector). 

Green  Diailage  \  1 — Mount  Arthur,  in  serpentine  scfaisti 
(McKay). 
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DiALLOOiTB  ! ! — ^Thames  (Hector,  1881),  aaaociated  with  calmmine  r 
Makara  (Skey,  1870). 

DiLESSiTE  ! — Mount  Soniers,   tine  earthy  mineral  filling  up 
cavities  in  melaphyres  (Haast). 

DlOPTASE  ! — Thames,  Nelson,  occurs  as  an  encrustation  on  the 

copper  ores  (Skey). 
Dolomite  ! — Malvern  Hills,  intei*stratified  with  augitic  sand- 
stone (Haast,  1865) ;  Collingwood  (Hector,  1872). 

DOPPLBBITE  ! — Waiapu,  formed  as  a  surface  deposit  by  oxidatioo. 
of  exuded  petroleum.    Analysis  (Skey) 


Oils             *••          ...  «.•  3*1 

Paraffin        ...          •••  ...  9*3 

Earthy  mattere          ...  ...  26-9 

Water           ...           ...  ...  11*3 

Oxygenated  hydro-carbons  ...  49*4 


1000 

DdfbbbhOTSITB  1 — Great  Barrier  Island,  as  a  fine  crystalline* 
▼eizi  associated  with  galena  in  large  dystals  (Hutton). 

DuKITB  !  ! — ^Dun  Mountain,  found  in  masses  (Hochstetter),  named 
by  Hector,  1863.    Analysis  (Reuter)  : — 


Silica          ...  ...  ...  42-80 

Magnesia     ...  ...  ...  47*38 

Protoxide  of  iron  ...  ...  9 '40 

Water        ...  ...  ...  '57 


10015 

Elaxebite  ! — Kawau  (Hector,  1865),  hardness  2  sp.  gr.  1*034  p 

Poverty  Bay  (Liversidge,  1877). 

Eleotbum  1  !  ! — ^Thames,  usually  found  in  places  where  gold 

occurs. 

l^i"«PAf.t>  ! — Dusky  Sound,  in  quartz  with  pyri  liotine  (collected 
by  Dockerty,  determined  by  Cox  and  Skey). 

EpiooTS  ! — ^West  coast  of  Otago,  in  granites  (Hector) ;  Mount 
Torlease,  in  diorites  ^aast) ;  Wairarapa,  in  massive- 
form  (Hector).   Analysis  (Skey) : — 


Silica          ...           ...  ...  4471 

Iron           ...           ...  ...  14*66 

Aluminft     ...          ...  ...  11*47 

Lime         ...         ...  ...  22*93 

Magnesia    ...         ...  ...  2*13 

Water  of  constitution  ...  4  *1 0 


100*00> 
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Epsomiti,  or  Epiom  Salts  I— Otago,  as  an  eflloresoenee  (Hector, 

1665). 

Fayalite  ;~Ntl.son,  in  schist,  contains  2*6%  copper  (:^key). 

Fblspaa  (Glassy)  !— Taupo  district,  ia  rhyoiitea,  ikc.  (Hector). 

Fluob  Spar  ! ! ! — Stewart's  Island  and  West  Otago  (McK^jr, 
1889) ;  Batton    Hiver,  associated    with  sulphate  of 
baryta  (Park,  1S89)  ;  determined  by  Skey. 

Fullbb's  Eabth  ! — Great  Barrier  Island  Hot  Spriugs,  in 
trachyte  tuffs  (Hutton). 

•<iAilxiTE  I — Stewart  Island,  with  tinstone  (McKay)  ;  determined 
by  Skey,  1888. 

-Galena  I — Kaituna  and  Kaimauawa  R.itij^'e,  Jissooiated  with 
quartz,  generally  aigentiferous  ;  Waiigapeka,  containing 
an  average  yield  of  about  91  ounces  of  silver  per  ton; 
Cireat  Barriei  Island  (Skey). 

•Oabnbt  (Iron  Um€)^\i^  Otago,  in  gneiss  (Hector). 
Bliuk  (rame/— Dnnedin,  in  yesicular  basalts  (Hector). 

Glauder  Salts  ! — Brancepeth,  Whareama,  Wellington,  sample 
forwarded  by  Mr.  W.  H.  Beetham  in  1874  (determined 
by  Skey). 

•Glal'CONITE  I— Otago,  occurs  in  schist  and  green  sands  as  roundeil 
grains  in  several  of  the  younger  secondary  beds  (Hector). 

-Gold  (Native)  I  !  ! — Auckland,  Taraiiaki,  Hawke's  Bay,  Welling- 
ton, Nelson,  Marlborough,  Canterbury,  Southland, 
Westland,  occurs  plentifully  in  reefs,  alluvial  deposits, 
sea  sand,  t^c,  as  crystals  in  the  Ben  Nevis  Range  and 
Mahakipawa. 

^BAPHITE  !  I  ! — Pakawau,  occurs  chiefly  as  thin  flat  veins  inter- 
stratitied  with  metamorphic  schist,  was  largely  worke<i 
prior  to  1866  ;  Wangapeka  and  M»mnt  Potts,  dissem- 
inated througliout  the  graphtolite  or  carbon  slates 
(Silurian)  and  in  the  glossopteris  beds  (Permian), 
(collected  by  Hector) ;  \^koQra  Creek,  a  boulder  of 
very  pure  graphite  in  a  stream  from  Momit  Egmont 
Analysis  of  Pakawau  sample  (Skey) : — 

Carbon        ...  ...  ...  58"10 

Water        ...         ...         ...  2*68 

Ash  ...         ...         ...  39*22 


100-00 

•Gbbr5  Eabtb  ! — ^Malvern  Hills,  filling  cavities  in  melaphyres 
(Haast). 


L 
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Hallotbite  !  !— Dunedin  (Hector) ;  Water  of  I^th  (Llwnidge) ; 

Scinde  Island  (McKay),  in  deeamponng  basalts. 
AnAlysis  (Skey) : 

SUica  ...  ...  ...    58  22 


Sesquioxide  of  iron 

Alumina 

Lime 

Magnesia 

Water 

Alkalies  and  loss 


5.82 
24-34 
2-02 
2-53 
4-81 
2-26 


10000 

Haueritb  !  —  Wakatipu  district,  Collingwood,  in  crystals 
(McKay) ;  Hauerite  per  cent.  10*87  (Skey). 

Hausmannite  !— Selwyn  Hiver,  in  rolled  pieces  and  coating  joints 
in  rocks  (Haast,  1865). 

Hbciobitb  1— Don  Mountain,  named  by  Cox,  occurs  with 
serpentine  rocks  (Cox,  Iran.  N.Z.I.  1982,  {>.  409). 
Analysis  (Skey):-— 

Silica         ...  ...  57  89 

Ferrous  oxide  ...  ...  18-46 

Alumina     ...  ...  ...  4*74 

Ferric  oxide  ...  ...  traces 

Manganese  ...  ...  ...  traces 

Lime          ...  ...  ...  1*99 

Magnesia     ...  ...  ...  13*94 

Water        ...  ...  ...  2*98 


100-00 

Hematite!  —  Mount  Gilbert,  Nelson,  Dunstau,  as  lenticular 


Analysis  (Skey) : — 

Silica 
Alumina 

Sesquioxide  of  Iron  ... 
Water  of  constitution... 


4*60 
3O0 
90-60 
1-80 


10000 

Hxulamditb! — Canterbury,  in  amygdaloidal  traps  aseooiated 
with  felsite  porphyries  (Haast). 

H  KSi»iT£  ! — Te  Aroha,  in  auriferous  quartz  (Uectur)  ;  analysed 
by  Skey. 

HoRiiBLSNDB  !  ! — Widely  distributed  (Hocbstetter,  1863). 

HYPSBflTHKNE  !  ! — Warp  Point,  Kaduku  River,  in  diorite  rocks* 
and  in  hyperathenite  (Hector). 
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loOGBASB,  or  Vesuvianite  ! — Dusky  Sound,  as  dirty-green,  fluted 
prismatic  crystals  in  quartz  associated  with  ciystaUiue 

rocks  (Docherty),  (identified  by  Skey). 

Id&ialite,  or  Inflammable  Cixxabar  ! — Dunstan,  Serpentine 
Valley,  Waipori,  Ohaeawai  Springs,  occurs  as  rounded 
grains  in  alluvium  (Hector).    Analysis  (Skey)  : — 

Water         ...  ...  „,  6*89 

Hydrocarbon  ..  ...  21*50 

Cinnabar     ...  ...  ...  34  10 

Sand          ...  ...  ...  37*51 


100-00 

lumnTB  ! — ^Tanuiakl,  in  iron  sands  in  all  parts  of  New  Zealand, 
espeoiallj  TaranakL 

Ibidosminb  ! — ^Takaka,  Orepuke,  oocurs  in  gold  wash  as  small 

flat  grains  (Hochstetter). 
Iboh  Ptbites  !  ! — CkiUingwood,  Wakatipu  district,       ooeniB  in 

octahedral  ciystais  (Lab.  and  Geol.  Reports), 

Isbbhob  I ! — Common  on  the  West  Coast,  S.  I.,  (Lab.  and  GeoL 
Reports). 

Jadb»  Kbphritb,  or  Axb-Stonb  !  ! — ^Milford  Sound,  Teremakau 

#  River,  known  as  "maori  greenstone."    It  oocnrs  as 

rolled  pieces  on  the  beach  and  as  white  nephrite 


(Hector).  Analysis  (Skey)  : — 

Silica          ...          ...  ...  51-03 

Ferric  oxide,  with  traces  of  man- 
ganese and  chronium  ...  12*43 
Alumina     ...          ...  ..  1*42 

Lime          ...          ...  ...  9*00 

Magnesia     ...           ...  ...  21*35 

Soda           ...          ...  ...  traces 

Water  (constitutional)  ...  *97 


95-20 

Kaoun  !  I ! — Manuherikia,  Arrow  Rirer,  Mount  Somers,  Colling- 
wood,  Stewart  Island,  formed  by  the  decomposition  of 
felsite  porphyries  (Hector,  Cox). 

EIeiuies  t — Endeavour  Lilet^  occurs  with  stibnite. 

Ktanitb,  or  DisTKEHB  ! — ^Westlaad,  associated  with  quarts. 

Labradokite  !  !  —  Purahanui  Range,  Mount  Charles,  Bank^» 
Peninsula,  in  trachydolerites  (Hector,  llaust). 

Lead  (Native)  ! — Collingwoocl,  in  the  wash  of  a  creek  in  the  form 
of  rounrl  grains,  like  shot.  It  is  alloyed  with  gold 
(Skey,  Tr.  N.Z.,  In.  XII.,  p.  367). 

Lepidolitb  ! — Thompson  Sound,  in  marble  (Hector). 
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LBPiDOMBLAiri ! — ^Milford  Swuid,  in  schists  Mid  gjuim  nek 
(Hector). 

LsuoiTB  !  —  Oastle  F6int»  in  lendte  basalt  (McKay).  Analyses 
(Skey):— 

Silica...  ...    48-63    4«-29  4306 

Lime  ...  ...    25-39    26-59  24-34 

Alumina  ...  20*70  20*47  11-47 
Iron  and  man- 
ganese ...  traces  traces  7-24 
Magnesia  ...  293  -85  i>06 
Water  ...  235  2-53  3-42 
Loss  ...  ...                1-27  1-41 

lOOOO  lOOOO  100*00 
Lkucoftbitb  ! — Thames,  Reefton,  Collingwood,  with  mispickel 
(Cos). 

LufONiTB  ! ! — Wangaru,  Parapara  River,  Shotover  River,  Col- 
lingwood, in  massive  ( arthy  botryoidaJ,  mamillary  and 
concretionary  forms  (McKay). 

Maonbbitb  I — Rotoma,  crystalline  (Cos,  1878) ;  Chatham  Islands^ 
massive  (Smith). 

Maonbtitb  ! ! — Lake  Wakatipu,  Mount  Cook,  disseminated 
through  various  rocks  in  minute  crystals  and  grains 
(Haast),  72  per  cent,  iron  (Skey). 

MaIiAOHItb  —  Moke  Creek,  lyiJrville  Island,  occurs  as  thin 
encrusting  films  on  some  copper  ores  (Hector,  Cox). 


Analysis  (Skey) : — 

Copper       ...          ...  ...  58-20 

Iron           ...          ...  ...  1*10 

Silica          ...          ...  ...  3-33 

Sulphur       ...           ...  ...  traces 

Carbonic  acid  and  water  ...  37-37 


100*00 

BIakgakitb  ! !  —  Tory  Channel,  Kawarau,  Clntha,  Otago^ 
Waiheke^  Waimarama,  Wellington,  Waipu,  "in  veins 
in  schists,"  '*a8  rolled  fragments  in  alluvial  drift."^ 


Analysis  (Skey) : — 

Sesquioxide  of  manganese  ...  63*42 

Sesquioxide  of  iron    ...  66  66 

Alumina     ...           ...  ...  traces 

Silica           ...           ...  ...  7*25 

Sulphur       ...           ...  ...  traces 

Water  (hygrosoopic)  ...  ...  10*22 

Water  (constitational)  ...  12*46 


10000 
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Haboaritb  1 — ^Milford  Sound,  in  schiste  and  gneiss  (Heotor). 

Mbbbscbaum  ! — ^Dnn  Mountain,  in  contact  with  masriTO  white 
quarts  (Dayis).    Analysis  (Skey) : — 

Silica 
Lime 


Alumina 

Iron  oxides 

Water  of  constitution... 


53-76 
2-36 
4-35 

traces 
20-36 
19-17 


10000 

Mellitb  ! — Thames,  described  as  a  minous  substance  with  a 
splintery  fracture  (Huttou,  1870) ;  Bligh  Sound,  from 
a  cave  (Hector,  1876). 

Menaccavitb  ! — Brancepeth«  Wairarapa,  occurs  associated  with 
felspar  (Skey). 

Mekcury  ! — Waipori,  Bay  of  Islands,  Westport,  occurs  in  alluvial 
wash  in  the  form  of  small  thiu  globules  (Hector) ; 
contains  99.54%  of  mercury. 

Meteoritb,  or  Meteoric  Ikon  ! — Wairarapa.  Hardness  5-6, 
specitic  gravity  3*254,  weight,  9^1bs.,  contents  49  cubic 
inches,  containing  24  %  iron,  with  silica,  sulphur, 
nickel,  Ac. 

Mi€A ! !  ! — ^West  Goast^  in  all  schists ;  Charleston,  in  gnmite  as 
large  plates. 

(Biaxia/,  or  Potash)  ! — West  Otago,  in  schists  (Hector). 

(Uniaxai,  or  Biotite)  ! — Dusky  Inlet,  Milford  Sound,  a  black 
green  mica  rock  with  numerous  minute  crystals  of 
zircon  (Hector). 

Chrome  Mica  ! — Dead  liurse  Gully,  in  flat  tabular  plates 
(McKay,  Skey).    Analyses  (Skey  2)  : — 


Specimens  from  1 


Silica 

Alumina  ... 
Chromic  oxide 
Ferric  oxide 
Manganous  oxide 
Magnesic  oxide 
ISodic  osdde 
Fotassic  oxide 
Water  ... 
Lime  ... 


ZEN8TKIN. 

47-68 
1515 
5-90 
5-72 
105 
11-58 
117  I 
7-27  I 
2*86 


2 

PIAD  HOBSl 

OULLT. 

39-25 
2212 
1-56 
18-69 
•41 
10  60 


{ 


113 

406 
218 


9838 


100-00 
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MusooTiTB,  or  Mica  ! ! --Snowy  Beak  Bange,  Milfoid  Soundy 
Cbarlottoiiy  Dnsky  Bay,  Great  B^rier  Island,  as  a 
oommon  ooDstitQent  of  mica  schist^  gneiss  and  granite. 

MisncKBL  !  — Milford  Sound,  Waipori,  Malvern  Hills,  CoUing- 
wood,  Thames,  associated  viUi  gold  (Hector,  Hnttcm, 
Cox).    Analysed  by  Skey. 

MoLTBDBiriTK ! — ^Dusky  Sound,  as  flakes  in  a  gneiss  rock 
(Docherty,  1880). 

Natbolitb  ! — ^]>nnedin,  in  vesdeular  basslts  (Hector) ;  Bank's 
Peninsula,  in  Totcanic  ro6ks  (Haast) ;  also  in  cavities 
of  basalts  from  Dunedin  (Hector) ;  Mount  livingstone, 
Look-out  Pointy  Wbakahara. 

Obsidiak,  or  Volcanic  Glass  1  I  —  Mayor  Island,  Bank's 
Peninsula,  Mount  Eden,  Taupo  Island,  associated  with 
rhyolites  and  on  the  sides  of  trachyte  dykes  (Hoohstetter, 
Hector). 

Oliooclasb  ! ! — ^Mount  Miseiy,  Malvern  Hills,  Snowy-peak 
Range,  in  quarts  porphyries  (Haast,  Daintree). 

Olivikb,  or  Chbtsolitb  !  \ — ^Mandamus  district,  Hurunui  district^ 
in  dolerites  (Liversidge,  Hutton);  Banks'  Peninsula, 
Chatham  Islands,  as  grains  in  basaltic  rocks  (Haast) ; 
Saddle  HiU,  Milford  Sound,  in  basaltic  rocks  (Hector, 
1862). 

Opal  !  ! — Mount  Somers,  Malvern  Hills,  inferior  qualities  only. 

Commm  O/a/and  Smi-opal  1 1— Malvern  HiUs,  filling  small 
cavities  in  quartz  porphyries  (Cox,  Haast). 

Fire  Opal  \ — Otago  Peninsula,  in  tutiis,  collected  by  Capi. 
Fram,  determined  by  Skey. 

Opal  Jasper  !  ! — Portobello,  Otago,  in  trachytic  tufa  (Liver- 

sidge). 

Fitch    Opal !  \ — Dunstan,  Kakaia  Gorge,  Harper's  Hill 

(Liversidge). 

Wood  Opal,  or  Silicified  Wood  !  ! — Mount  Somers,  Canter- 
bury, Coromandel,  occurs  in  tutls  and  conglomerates 
and  where  silicious  rocks  are  decomposing  (Haast, 
Hochstetter), 

Geyserite  !  ! — Rotorua  (Hoohstetter). 

Hyalite  ! — Bunk's  Peninsula,  ^lalvern  Hills,  found  lining 
cavities  in  vocanic  rocks  (Haast)  :  Dunedin,  in  vesicular 

grey- 1 rac hy t e  ( Li  \- e  i  sidge). 

MttUtiU  1 1 — ^Bay  of  Islanda 

Obxhoclase,  or  Potash  Fblspab  !  ! — Mount  ^iisery.  Bank's 
Peninsula,  West  Coast,  Auckland  Islands^  Ruapuke^ 

b2 
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Great  Barrier  Idaiid,  Sugar  Xiosvee,  Boulder  Bank, 
Nelflon,  Hororata  district,  Dusky  Sound,  as  a  con- 
stituent ol  gianitfls,  syenites,  gneiss,  tiadiytes  sod 
riiyolites. 

OiOKBBiTE  ! — Dunstan,  Otago,  oocurring  brown  coals  (Hector, 
1865). 

Palaoohite  !  ! — Harper^B  Hill,  Two  Brothers,  Taipo  Hill,  as 
angular  fragments  in  palagonite  tufas  (Haast). 

(Skey) 

Silica  ^.  ...  ...  38-82 

Alumina      .„  ...  ...  23*17 

Iron  oxide   ...  ...  ...  6*30 

Lime  ...  ...  ...  3*6.') 

Magnesia     ...  ...  ...  3*27 

Alkalies     ...         ...         ...  2*08 

Water       ...         ...  22*76 

Garbonaoeous  matter  ...         ...  traces 


«9-97 


PsASL  Spar  !— Thames  (Hector,  1878). 

Fbtbolbitm  !  ! — Sugar  Loaves,  Taranaki,  from  deep-seated  coals, 

altered  hy  volcanic  dykes.  A  speoiiic  gravity,  '960  to 
-964,  rich  in  lubricants  (Hector,  Geol.  Repi,  1866; 
Poverty  Bay  and  Waiapu,  deep  wells  and  surface 
springs  from  middle  jurrassic  strata  (Hector,  Geol.  Rep.. 
1873).  Panillin  oil,  sp.  gr.  843  to  -872,  yielded  U%  to 
84%  kerosene  (8key). 

PiCBOLiTE  ! — Dun  Mountain,  coarsely  fibrous,  of  a  dark-green 

colour  (Cox). 

PlOBOBIiniB  I — Dun  Mountain,  associated  with  chromite,  and  is 
also  found  as  a  network  of  veins  in  which  crystals  of 
bronzite  occur  (Cox). 

PimLiTB  1 — Malvern  Hills,  Clent  Hills,  filling  cavities  in 
amygdaloidal  rocks  (Haast). 

PiSTAOiTE  ! — West  Coasts  Mount  Torlesse,  Mount  Somers, 
Wairarapa,  in  gneiss,  granite,  and  granulite^  and  in 
melaphyres  (Hector,  Haast). 

PnoHSTONB  ! — ^Mount  Somers,  Snowy  Peak,  associated  with 
quartz  porphyries  (Haast). 

Platinibiduii  1 —  Takaka,  Orepuke,  as  grains  in  gold-waah 
(Hochstetter). 

Platinum  (Nativb)  1— Orepuke,  Stewart  Island,  Collingwood, 
Nelson,  Takaka,  in  the  form  of  small  flat  grains  of  a 
steel-grey  or  white  colour,  associated  with  gold  and 
zircons  in  southern  goldfielda,  but  it  has  never  been 
found  in  reef  (Hector). 
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Prbbxite  !  —  ^foeraki,  Otepopo,  Oanterbury,  iu  trap  rooks 

(Hector,  Daintree). 

Pboustitb  1— Thames  (Hutton). 

BuLOMSLAHB  !  1 — ^Waiheke,  Waimakariri,  Bay  of  JUandai  KawMi» 
WeUington,  masriTe,  and  is  associated  with  mans^anitfl^ 
forming  a  valiiable  ore.  AnaljsiB  (8kej) — sample  from 
Bay  of  Islands : — 


PUMICB  1  1  ! — ^Timgariro^  Tokano^  Lake  Taupo,  Kereru,  Ruapehn, 
along  the  coast  and  on  the  banks  of  rivers,  and  on 
the  plateaux  round  Lake  Taupo,  2000  feet  above  the 
sea  level,  occurs  also  as  pumice  sand  (McKay)  at 
Kereru. 

PranKB  (AtTBiFBROUs)  !  i — ^Thames^  Otago^  as  octahedral  crystals 
in  quarts  reefs. 

QUABfC — Amethyst  \  !  ! — Rakaia  Oorge^  in  an  amygdakndal  trap ; 
Oanterboiy,  in  the  melaphyres  (fiaaat). 

CeUular  Quarit !  !-^Thames. 

Ferruginous  Quartz  I  ! — Abundant  (Lab.  and  Geol.  Reports, 
1865). 

i/z/Xr  Quartz  *  ! — Everywhere,  in  the  granites,  sdusts  and 

slates. 

Hose  Quartz  !  1 — Rakaia  Groige,  in  trachyte  and  pitohstone 
(Haast). 

Bloodstone  Indent  Hills,  Snowy  Peak,  Malvern  Hill%  in 
small  fragments  (Haast). 

CameUmn  \  !— Malvern  Hills,  Monnt  Oharle%  Otago,  in 
volcanic  rocks  (Hector). 

Chalcedony  \  !  —  Canterbury,  Clent  Hills,  Gawler  Downs, 
Tokatoka,  Nioeraki,  Otepopo,  «$:a,  in  "geodes"  in  the 
melaphyres"  and  quarts  porphyries  (Hector,  Haast^ 
Hochstetter). 

Chrysoprase  !  —  Moeraki,  Otepopo,  Dunedin,  Canterbury, 
Coromandel,  filling  cavities  iu  amygdaloidal  rocks 
(Haast). 

Flint  !  ! — Kaipara,  Mount  Soniers,  in  chalk  marls  (Hector) ; 
Campbell  Iskuul,  in  chalk  (Hector) ;  Amuri  Blutf,  in 
limestone  (Haast) ;  Bay  of  Islands,  Tapanui  (Liversidge), 
(see  Thms.  1I.Z.  Insl) ;  Whanganni  HeadSi  in  diatom 
earth  (Hector). 


Manganese  oxides 
P^rric  oxide 
IKfieioQS  matters 
Water 


75-46 
11*76 
2-74 
10*04 


100-00 
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/asper\  V — Coromandel,  abundant  in  Tolcanie  and  porphy- 

ritic  rocks  (Hector) ;  Snowy  Range,  as  porcelain  jasper 
(Haast) ;  Auckland,  in  tufl!^  and  conglomerates  (Hoch- 

stetter). 

Agate  Jasper  1     Coromaiidel,  in  trachytic  tuffs  (Hector). 

Plasma  ! ! — Mount  Somen  and  Gawler  Downs,  tilling  fissures 
in  tertiary  quartzose  trachyte  (Haast) ;  Moeiaki  and 
Otepopo,  in  volcanic  rocks  (Hector). 

J*0itt/o  Stone  or  Geode  I ! — Snowy  Kaages  (Haast). 

J*ear/  Sinter  \ ! — ^Botorua. 

J^rase  t-*Gkwler  Downs,  as  small  deposits  ia  quartzose 
porphyritio  trachytes  (Haast^  1865). 

Hock  Crystal  \  I ! — Tamata,  Kerem,  Napier,  Taupo,  Canter- 
bury, Milford  Sonnd,  in  metamorpbic  sdiists,  and  derived 
from  rhyoUtic  rocks  (Lab.  and  Geol.  Reports). 

SUidons  Sin$^  I  !  —  Orakeikorako^  surrounding  thermal 
springs  (Hochstetter)  ;  Te  Tarata,  in'terraoes. 

Siderite  1  ! — Mougonui,  in  cover  of  brown  coiii  beds  (Hector, 
1866). 

Tridymite  ! ! — Lyttleton  Harbour,  in  trachytic  rocks  (Ulricli  ). 

Bbtinite,  or  Ambrite  !  ! — Hyde,  Caversham,  Tuapeka,  Waita- 
huna,  Dunstan,  Bay  of  Islands,  occurs  as  masses  of 
altered  kauri  gum  in  brown  coals.  First  mentioned 
by  Hochstetter,  also  Hector  (OeoL  and  Lah.  reports). 
Mean  of  three  analyses  by  Richard  Maly : — 

Carbon  ...  ...  ...  76*65 

Hydrogen  ...  ...  ...  10*38 

Oxygen  ...  ...  ...  12*78 

Ash  ...  •••  .•*  *19 


10000 

Rhodonite,  or  Manganese  Spar  !  —  Canterbury,  Kawarau, 
Clutha,  Dunstan,  Waiheke,  as  veins  in  schists  and  as 
rolled  fragments  in  alluvial  drifts  (Haast,  1S65). 
Analysis  (Skey.) 


iSilica 

•  •  * 

25-20 

Sesquioxide  of  iron 

•  •  • 

4010 

Frotozide  of  iron 

... 

1-20 

Protoxide  of  manganese 

• . . 

18*85 

Alumina     ...  ... 

7-20 

Copper 

•  • . 

traces 

Lime 

••• 

3-02 

Magnesic  oxide 

•  *  * 

300 

Water  (constitutional) 

1-43 

10000 
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RuBBLLANB  ! — Bftiik's  Peiiinsula  (Haast) 

Sapphire  ! — Soutliern  Alps  and  Colling\*'ood,  in  alluvial  gold 
beds  (Haast,  Hutton),  determmed  by  Skey. 

Emerv — Stewart  Island. 

Sausslrite  1 — Mount  Torlesse,  in  gabbro  (Haast). 

ScHRSLlTE  !  !  ! — Lako  Wakatipu,  Buckle  Burn,  Rees  Rivor, 
Waipori,  Kicliardson  Mountains,  Havelock,  solid  lodes 
and  large  rolled  fragments  and  in  arsenical  pyrites  in 
the  form  of  small  grains  (Hector  1863,  McKay  1880). 

ScuiLLEH  Spar  ! — West  Coast,  with  iron  pyrites  (Hector.) 

SCHOBL  ! — Bedstead  Gully,  Mosquito  Hill,  Resolution  Island,  in 
gneiss  and  in  micaceous  and  hornblendic  schists  (Hector). 

ScHBOTTERlTE  !  —  Malvern  Hills,  filling  the  ca\4ties  in 
atnygdaloidal  trachytes,  having  a  mammilated  crust  on 

its  surface  (Liversidge). 

Sb^BHITR,   or   Gtpsum  !  !  —  Widely  distributed  throughout 

Canterbury,  Auckland,  Nelson,  New  Plymouth,  »tc.,  as 
groups  of  crystals  associated  with  sulphur,  or  as  nests  of 
crystals  in  clay  or  marls.  It  is  very  plentiful,  and  is 
mentioned  several  times  iu  the  Geol.  Sur.  and  Lab. 
Reports. 

"Sslin-Sulphur"  ! — White  Island,  massive  dark  yellow  varieties 
of  sulphur  (Liversidge,  Trans.  N.Z.  Inst.,  Vol.  X). 

Serpentine,  or  Marmolite  — Mineral  Belt,  Nelson,  and  Dun 
MountJiin,  as  conmion  serpentine  forming  rock  masses 
(Hochstetter) ;  Milford  Sound,  noble  serpentine,  occurring 
with  nephrite  iu  thin  grains  (Hector).  Analyses  (Skey): — 


0.) 

(II.) 

(in.) 

Silica 

40-20 

41  20 

45-91 

Protoxide  of  iron 

1210 

1210 

1-67 

Alumina 

traces 

traces 

5-63 

Manganese  ... 
Chromium 

traces 

traces 

traces 

traces 

traces 

traces 

Magnesia 

33*20 

34*02 

36-07 

Water  (consti- 

tutional 

2-70 

12-94 

12*67 

98-20    100-06  100-95 
Silver!! — Kawau  Island,  Lake   Wakatipu,  Waipori,  alloyed 
with  gold  and  as  a  component  of  tetrahedrite ;  Golden 
Crown  Mine,  as  rolled  fragments. 

Smabaoditb  I — Red  Hill,  Ckillingwood,  in  diorite  (Hector). 

BPBiBBoeiDERiTE  !— Mount  Somers,  Bank's  Peninsula,  in  volcaiiic 
and  dyke  rocks  (Uaast). 
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Spinbl — Manawatu  and  Waipori,  Otago,  as  rhombic  dodeca- 
hedrons, nearly  opaque  (Hector). 

Steatite,  or  Soap  Stone  !  ! — ^Milford  Sound,  mMsive ;  Colling- 

wood,  foliated  (Hector). 

SnsviTB  !  I — Otago,  Endeavour  Inlet,  Reefton,  Langdons  (Hector, 
1865) ;  Thames  (Hutton,  1867)  ',  Endeavour  Inlet  (CJox, 

1879),  in  schistose  rocks. 

Snunn  1 1 — Karon,  Mangawhai,  Tokatoka^  Dunedin,  as  radiating 

pearly  crystals  forming  films  in  joints  of  auriferous 
rocks   (Skey),   also   in   trachytic  rocka  as  detached 

crystals  (Haast,  Liversidge). 

SULPBUR  !  !  ! — White  Island,  deposited  from  fumaroles  and 
^eys<^rs  and  from  an  enormous  spring  in  the  centre  of 
White  Island  (Hector,  1865)  ;  Roturua  and  Taupo 
districts,  from  Hot  Springs  (Hochstetter)  ;  Waipara, 
efflorescence  from  carbonaceous  standston^  (Haast, 
1870),  efflorescence  from  pyritous  reefs  (Davis);  Wan- 
gapeka.   Analyses : — 

IdVBBBIDaB  COK 


Sulphur  ...  99-614  98-888  99*9  62*6 
Foreign  matters     -386      1  112        *1  37*6 


100000    100000    100-00  100-00 

Tachylitk  ! — Bank's  Peninsula,  Oamaru,  on  the  sides  of  fissures 
where  bisaltic  dykes  have  intruded  (Haast). 

TAIdC !  ! — West  Coast,    S.L,   Jackson's  Bay,   Collingwood,  in 
quartz,  and  associated  with  crystalline  rocks  (Hector). 

Tarahakite  ! — Taranaki,  very  much  like  wave! lite,  is  a  double 
hvdrous  phosphate  of  alumina  and  potash,  part  of  the 
alumina  being  replaced  by  ferric  oxide,  discovered  and 
described  by  Skey  as  a  new  mineral.    Analysis  per 
cent  (Skey) : — 

Phosphoric  acid  ..  ...  33*05 

Alumina     ...  ...  ...  21*43 

Ferrous  oxide  ...  ...  4*45 

lime         ...         ...         ...  *55 

Potash       ...  ...  4-20 

Soda  ...  ...  ...  traces 

Chlorine      ...  ...  ...  *46 

Sulphuric  acid  ...  ...  traces 

Insoluble  in  acid  (silica)  ...  '80 

Water  driven  off  at  212°  1.5-46  1 

red  heat  17  -60  / 


33^ 

100  00 
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Teteauedrite  ! — Colli ngwood,  a  variety,  Richmondite^  occurs  as 
as  a  lode  at  Richmond  Hill.    Analysis  (Skey) : — 

Sulphide  of  lead  ...  ...  36*12 

„  antimony...  ...  22*20 

Insmuth  ...  ...  ,  traces 

„  copper  ...  ...  19*31 

„  iron  ...  ...  13*59 

adnc  ...  ...  5-87 

silver  ...  ...  2*39 


** 

» 

n 

»  n 


„       „  manganese  ...  '62 

100*00 

Tor  l—Reefton,  in  granite  (McKay,  1874);  Stewart  IsUnd,  in 
mica  gneiss  (McKay,  1889). 

Topaz  1 — Chatto  Creek,  Arrow  River,  Waipori,  in  alluvium, 
mixed  with  nil  ties,  garnets,  tire.  (Hector)  ;  Stewart 
Island,  with  tin  stone  (McKay),  determined  by  Skey. 

Tbbmoutb  ! — ^Kanieri,  Hokitika,  Milford  Sound,  in  quartote 
(Hector). 

ViviANiTR  ! — Dunedin,  Awatere,  as  prismatic  crystals  in  moa 
bones  (Hector). 

Wad  ! ! — Auckland,  as  crystals  (Hector,  1870) ;  Stewart  IslAnd 
(McKay,  1886). 

Wavellite  ! — Taranaki,  occurs  in  thin  seams  of  a  deep  yellowisli 
brown  colour,  iuird,  translucent  and  infusible,  traversing 
the  taranakite  in  various  directions  (Skey). 

WiTHBBiTB,  or  Babtto-oaloitb  I — ^Tliames,  in  gold  mines  (Skey). 

Wolfram  !  I — Stewart  Island,  with  tin  stone  (McKay,  1889). 

WoLLAgTONii'B ! — Bun  Mountain,  massive  in  form.  Analyses 
(Skey) 

12        3  4 
Silica    ...    4801   49*30   50*62  58-80 
Idme    ...   46*20   45*91   44*88  24*60 
Magnesia    traces      *80  traces  1*60 

AJnmina  1*45  1*41  1*84  1^220 

Iron  oxide  traces  traces  1*64  | 

Loss      ...  219  1*19  traces  1*40 

Water  ...  216  139  102  1*40 


10000  10000  100-00  100  00 
WuLrariTB  ! — Dmk  Mountain,  as  erystals  of  a  iat  tabular  form. 
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Zmc  Blen'dk  ! — ^Bedstead  Gully,  Tararu  Creek,  Great  Barrier 
Island,  aatooiated  with  gold  (Hector,  Hatton).  Aittljtb 
(Skey):- 

Sulphide  of  zinc       ...  ...  77*61 

Sulphide  of  cadmimu  ...  tr»eei 

Sulphide  of  iron  ...  20*14 

Silicious  matter        ...  ...  2*25 


100*00 

ZiNCiTB  t — Oollingwood  (Skey). 

Zircon  ! — Southern  Alps,  Timbriirs  Gully,  Doubtful  Inlet, 
associated  with  platinum  and  f^old  and  in  the  wash,  and 
also  in  **  biotite  rock  "  (Hector). 


NOTE. 

T/its  Report  is  not  yet  complete^  as  it  does  not  include  the 
Census  of  Victorian  or  Tasmanian  Minerals, 
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REPOBT  OF  COMMITTEE  Ko.  14. 

The  State  and  Progress  of  Chemical  Seience  tn  Australasia^ 
with  Special  Reference  to  Gold  and  Silver  Appli- 
ances used  in  the  Colonies  and  elsewhere. 


Mbmbkbs  ov  CoMicrrm :  -Professor  Black,  ProfiMdor  Kibnot,  Dr. 
Lmtna,  Pkofessor  A.  LivxBsioai,  Professor  Obkb  Masson,  Professor 

BamnB,  Mr.  8.  H.  Cox  (SeerHaty), 


DuBnro  the  poat  year,  although  a  good  deal  of  new  wori^  haa- 
beea  projected  in  AtutraUuria,  there  is  comparatively  little  fraeh 
to  chronicle  regarding  die  treatment  of  ores  of  Una  class.  It  is 
tme  that  new  inventions  have  been  brought  out,  but^  with  very 
few  exceptions,  they  have  not  found  &bVonr  with  owners  of  mines, 
because,  in  the  majority  of  cases  at  any  rate,  they  offer  no  real 
improvements  upon  old  and  well-tried  prooesaes. 

We  may  call  attention  at  thp  outset  of  our  report  to  certain 
subdivisions  which  may  lie  made  in  considering  the  subject,  and. 
clMsify  the  ores  as  follows 

. ,  1 ,    /  1.  Free  milling  gold  ores. 
^^^^    \  2.  Refractory  gold  ores. 

I  3.  Free  milling  silver  ores. 
Silver    J  4.  Easy  smelting  silver  ores. 
(  5.  Refractory  silver  ores. 

It  will  be  understood  that  there  is,  perhaps,  no  hard  and  fiMit  line' 
to  be  drawn  between  these  different  groups,  and  thus  that  Kos.  1 
snd  2  often  occur  in  the  same  stone,  while  No.  1  very  generally 
gjves  place  to       2  aa  depth  is  attained.    The  characters  of  the 
nlver  ores,  moreover,  and  the  methods  of  treatment  to  which 
they  must  be  subjected,  necessarily  depend  largely  upon  the- 
surroundings,  the  nature  and  quantity  of  tiux  attainable,  the 
price  of  coke^  salt,  and  other  subst'iiu-es  required  in  the  processes 
to  be  adopted,  and  so  forth  ;  and  our  division  must  thus  be  of  a. 
somewhat  arbitrary  nature.    We  sliall  endeavour,  however,  to 
detine  our  meaning  in  speaking  of  these  ditlerent  classes  of  ore  so 
ai>  to  make  plain  the  reasons  which  have  induced  us  to  adopt- 
them. 
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Gold. 

Fru  miiinggold  arts  uudvdft  all  thow  OM  in  which  the  gold 
is  in  a  free  states  associated  generally  with  quarts  as  a  gangue, 
but  occasionally  also  with  porous  ironstone  or  gossan.   In  the 

majority  of  cases,  however,  where  gold  occurs  under  the  latter 
condition,  it  is  coated  by  a  film  of  oande  of  iron,  which  prerents 

proper  amalgamation,  and  is  also,  in  nmny  cases,  of  a  very  fine 
nature ;  these  characters  would  transfer  the  ore  from  this  class 
to  that  of  class  No.  2. 

The  treatment  of  ores  of  class  No.  1  has,  from  the  earliest 
times,  consisted  of  crusiiing  and  amalgamation,  and  although 
many  new  systems  of  crushing  have  been  tried  from  time  to 
time,  no  machine  has  yet  been  introduced  which  will  compete 
with  stamps  when  a  large  quantity  of  ore  has  to  be  dealt  with. 
The  primitive  battery  crushing  of  the  early  days  has,  however, 
given  place  in  the  better  niana«;cd  mines  to  plants  in  which  all 
the  points  which  promote  rapid,  efficient,  and  economical  work 
are  considered  ;  and  although  we  still  find  batteries  supplied 
from  some  foundries  built  upon  the  old  systems  and  employing 
the  old  patterns,  there  is  a  decided  tendency  at  present  to  erect 
thorouirhly  capable  machines,  and  to  study  what  really  are  the 
best  methods  of  treating  the  ore. 

Perhaps  the  chief  point  of  difference  to  be  noted  in  batteries  is 
that  some  employ  light  stamps,  with  a  high  drop,  while  othets 
use  heavy  stamps,  8  or  9  cwt.,  with  a  drop  of  6in.,  or,  in  some 
cases,  even  less.  It  will  be  evident  that  one  advantiige  of  the 
latter  form  is  that  the  battery  can  be  worked  at  a  higher  speed, 
since  those  with  a  low  drop  will  not  take  the  same  time  to  fall 
as  those  in  whicli  the  drop  is  higher.  Another  point  in  which 
a  great  difierence  presents  itself  in  the  efficiency  of  different 
machines,  is  to  be  found  in  the  method  of  feeding  the  stone  to  the 
battery.  In  many  cases,  even  now,  the  stone,  as  it  is  brought 
from  the  mine,  is  roughly  spalled  by  hand,  and  fed  into  the  mill 
whenever  the  feeder  htis  time  or  inclination  to  attend  to  the 
work ;  and  thus  at  times  we  hear  the  stamps  striking  direct  on 
the  dies,  having  nothing 'to  crush,  while  at  othen  there  is  so 
much  stone  in  the  battery  that  the  stamps  have  a  lai^  part  of 
their  full  cut  off,  and  are,  moreover,  crushing  stone  on  stone 
instead  of,  as  intended,  direofcly  on  the  dies.  The  more  improved 
batteries  of  the  present  day  are  supplied  with  ore  crushers  (stone 
breakers),  which  reduce  the  stone  to  about  one  and  three-quarter 
inch  metal,  and  this  is  fed  into  the  boxes  by  means  of  improvf^i 
self-feeders,  such  as  the  Challenge  Ore  Feeder,  which  can  be 
regulated  so  as  to  furnish  a  regular  supply  of  ore  to  the  mill. 

There  is  a  good  deal  of  prejudice  against  ore-feeders  at  some 
mines  even  now,  and  no  d(mb^  in  omtun  cases,  they  have  not 
worked  satisfactorily ;  but  the  fault  has  been,  not  in  the  feeden 
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themaelTeB,  but  in  the  n^leet  to  regnkte  thim  so  as  to  produce 
the  best  results. 

A  crushing  battery  that  is  firmly  set  on  good  tonBdatkKnB>. 

comristing  of  vertical  mortar  blocks,  well  rammed  with  sand,, 
that  has  substantial  mud-sills  and  cross-sills,  and  the  housing 
constructed  so  as  to  resist  the  strains  put  upon  it,  and  that  is  fed 
regularly  with  ore  that  hsis  been  first  broken  by  a  stone-breaker,, 
will  work  rapidly  without  very  great  vibration,  and  should  put 
from  two  lu  three  tons  per  head  per  twenty-four  hours  through  a 
Na  Sseraen. 

The  hoses  or  mortars  are  made  ol  Tarions  forms,  and  with  a 
deliveiy  which  is  high  or  low,  according  to  the  fineness  or  coarse- 
ness to  which  the  crushing  is  to  be  carried,  and  the  arrangement 
ol  the  screens  is  also  varied  by  different  makers.  It  is  in  these 
boxes  that  the  first  amalgamation  takes  place,  and  usually  a  stout 
copper  plate  is  placerl  in  a  recess  at  the  back  of  the  box,  on  which, 
when  the  gold  is  coarse,  a  ennsidprable  ])roportion  is  ret;iined.  It 
is,  also,  sometimes  considered  advisable  to  place  free  mercury  in 
the  boxes,  but  the  practice  should  be  deprecated,  as  it  flours  the 
mercury,  and  a  considerable  loss  frequently  ensues. 

Outside  the  screens  plates  of  ooraer  amalgamated  with  meroary 
are  p]a«ed  to  catdi  the  gold  as  it  flows  over  the  sorCsoe^  and  in 
many  cases  of  late  these  copper  plates  ha^e  been  replaced  by 
electro  plates,  which  avoid  the  constant  formation  of  a  green  scorn 
when  the  plates  are  new.  Mercury  wells  are  also  used  in  many 
batteries,  but  they  are  not  beneficial,  because,  if  any  sulphides  are 
prosont  in  the  stone,  they  soon  form  a  coating  on' the  mercury  and 
destroy  its  utility. 

For  true  free  milling  ores  this  treatment  is  all  that  is  necessary, 
and  although  machines  have  been  introducetl  to  replace  the 
stamps  there  are  none  which  have  as  yet  been  tried  which  can 
claim  to  have  superseded  them.  Probably  the  best  of  the  new 
is  the  Huntingdon  mill,  which  has  achieved  a  certain 
messnre  of  success,  and  for  small  mines  is  undonbtedly  an 
economical  system  of  crushing.  It  has,  howcTer,  been  so 
frequently  er^rted  by  men  who  have  not  had  any  experience  in 
the  plant,  and  worked  by  others  who  are  equally  ignorant  in  the 
matter,  that  there  have  been  many  failures  recorded  in  these 
colonics  against  comparatively  few  assured  successes. 

The  Globe  mill  again  claims  to  supersede  the  stiinip.s,  but  has 
not  yet,  so  far  as  we  are  aware,  succeeded  in  establishing  itself 
at  any  mine.  Another  machine,  the  Ashcroft  Pulveriser, 
which  has  been  patented,  works  upon  a  diffnent  system,  the 

S'nding  being  cbne  by  heavy  baUs  and  pestles,  an  attempt 
iig  made  to  imitate^  as  closely  as  possible^  ^  action  of 
the  pestle  and  mortar.  The  inventor  claims  that  the  motion 
of  a  ball,  or  a  hemispherical  sarface,  reyolving  on  its  own  axis  at 
the  same  time  as  it  is  driven  roond  the  pan,  is  the  most  economical 
way  of  reducing  mineral  to  fine  powder. 
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In  the  earlier  machines  this  motion  was  imparted  to  the  balls 
"by  cones?,  aijninst  wliich  tlie  centrifujc:al  force  so  acted  as  to 
produce  tlie  rotatory  motion  desired,  and  it  acted  well  so  long  as 
the  Vmlls  j»rcser\e(i  their  spherical  form,  but  if  any  small  flat 
surface  Wcame  worn,  or  if  tine  matter  accumulated  in  the  machine, 
the  balls  ceased  to  rotate.  In  the  present  arrangement  the  balk 
•camiioit  sfcois  and  tiie  true  apheiioal  form  is  preserved. 

The  result  of  experiments  with  the  first  mill  made  on  the  new 
plan  is  that  the  hardest  quarts  can  be  nqpldlj  reduced  to  Uie 
finest  powder,  and  the  inyentor  has  supplied  us  with  the  following 
figures,  derived  from  actual  experiments,  as  illustrative  of  the 
-work  performed : — 

Power  required  to  work  a  four  feet  diameter 
mill  ...  ...         ...         ...     6  horse-power. 

Qoantity  passed  through  wire  screen^  with 

1600  holes  to  square  inch,  per  hour      ...  25  cwt. 

Weight  of  heaviest  piece  in  mill  ...  21  cvrt. 

Totsd  weifi^ht  of  mill      ...  ...  ...     3  tons. 

A  plant  is  now  being  erected  at  the  Britannia  Mine,  near 
Forbes,  which  will  aflfoid  an  excellent  guide  as  to  the  actual 
working  results  of  the  machine.    There  are  several  incidental 
.advantages  which  are  claimed  for  this  mill.    The  whole  grinding 

pan  can  be  replaced  at  the  same  cost  as  replacing  a  falsp  bottom. 
The  wearing;  parts  ate  all  castings.  The  mill  requires  no  founda- 
tions, and  can  be  set  to  work  a  few  hours  after  arrival  at  a  mine, 
and  can  easily  be  mo\  ed  fioin  place  to  place. 

Tlie  rejractory  gold  ores,  in  the  majority  of  cases,  carry  a  certain 

•amount  of  free  gold  in  them,  and  are  thus  generally  subjected  to  j 
the  processes  to  which  we  have  alluded  before  undergoing  further 
treatment.   They  are  sometimes,  however,  taken  direct  from  the 
battery  for  concentration  without  the  intervention  of  any  method 

■of  amalgamation,  or,  at  times,  passed  through  a  system  of  pan 
amalgamation,  which  will  be  alluded  to  further  on,  without  being  ' 

-concentrated  at  all. 

In  concentration  there  is  a  wide  field  for  inventors,  and  to 
this  subject  a  good  deal  of  attention  lias  been  directed.  Until 
comparatively  lately  concentration  wtus  performed  on  blanket 
tables,  in  buddies  of  various  form,  or  on  end  blow,  percussion,  or 

.shaking  tables  only ;  but  of  late  the  Frue  Yanner  and  Triumph 
Concentrator  have  been  somewhat  extensively  introduced,  domg 
their  work  very  completely,  but  working  at  a  comparatively  slow 
•rate,  iwa  vanners  being  required  for  each  J(ve  heads  of  stamps. 

A  patent  has  been  taken  out  by  Mr.  G.  C.  Knapp  and 
Mr.  T.  E.  Fuller  for  a  concentrator  known  as  the  "Champion," 
which,  while  working  on  a  similar  principle  to  the  Triumph,  has 
diti'erent  mechanical  arningements,  and  the  belt  is  shorter  and 
wider.    This    concentrator   comes  under   the   head  of  belt 
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machincw,  and  was  designed  by  the  inventors  to  modify 
jund  oTerconie  some  of  the  defects  experienced  in  their  practice 
with  the  Fnie  Vanner,  Triumpli  Concentrator,  and  other  maohines 

of  a  like  character.  Their  tirst  object  was  to  f^am  a  larger 
cencentrating  surface  by  widening  the  belt,  and  their  second  to 
do  away  with  a  needless  length  of  l>elt,  and  thereVty  increase  the 
facility  with  which  the  tailings  could  flow  away.  Tiie  supertiuous 
length  was  ascertaine<l  by  direct  experiments  with  existing 
machines.  With  this  object  in  view,  the  length  of  the  t4^)p  surface 
t»f  the  belt,  from  centre  to  centre  of  the  two  end  rollers,  was  made 
six  feet,  and  the  width  the  same,  thereby  decreasing  the  length 
of  the  vanner  belt  by  about  one-half,  and  increasing  the  width  by 
two  feet,  giving  a  large  increase  in  the  concentrating  power  of 
the  maehine,  and  getting  rid  of  the  tailings  in  about  half  the 
time  of  the  F^e  Vanner.  Another  special  point  in  the  oonstrao- 
tion  of  the  machine^  which  the  inventors  claim  in  their  patent^ 
baa  relation  to  the  means  by  which  the  "  grade "  is  raiJBed  or 
lowered,  and  is  one  of  which  any  practical  man  who  has  seen  it 
will  at  once  admit  the  advantage. 

The  work  of  a  machine  of  this  class  can  be  regulated  almost 
exclusively  by  the  alteration  of  the  grade,  without  reference  to 
the  "  uphill  travel,"  and,  in  most  machines,  tliis  alteration  has 
been  effected  by  wooden  wedges,  driven  in  or  out  by  a  hammer 
according  as  the  grade  is  to  be  lessened  or  increased.  As,  in. 
that  case,  the  whole  of  the  stationary  framework  has  to  be  raised, 
it  detracts  very  considerably  from  the  stability  of  the  machine, 
and,  in  the  case  of  the  Triumph  Concentrator,  slackens  the 
driving-belt  to  a  great  extent,  as  the  wedges  have  to  be  driven 
under  the  frame  at  the  head. 

In  the  machine  now  under  consideration  the  raising  and 
lowering  is  done  by  a  separate  framework,  made  of  angle  iron, 
on  whidi  the  supports  of  the  shaking  frame  rest  in  suitable 
sockets.  The  front  ends  of  this  frame  are  pivoted  on  the  main 
standing  frame,  which  is  made  of  <&ast  iron,  and  bolted  permanently 
down  to  the  longitudinal  mud-sills,  and  it  is  raised  or  lowered  on 
the  pivots  by  two  hand  wheel-screws  situated  at  the  foot  of  the 
machine,  which  work  in  cast  iron  bosses  bolted  to  the  floor. 

This  machine  hits  been  built  by  the  Mort's  Dock  Engineering 
Ck>mpany  Limited,  but  has  not  yet  been  worked,  pending  the 
arrival  of  the  belt ;  but  it  may  be  mentioned  that  Mr.  Egleston 
states,  in  his  "Metallurgy  of  Silver,  Gold  and  Mercury,"* 
Vol.  I.,  p.  481,  that  at  the  Silver  King  Mine,  in  Arizona,  six  6ft. 
vanners  were  started  in  August,  1886,  and  by  January,  1887, 
they  had  treated  10,178  tons  ot  tails  from  the  twelve  4ft.  vanners 
on  which  the  first  coiu'eiit rations  were  made.  The  average 
amount  treated  on  each  of  the  6ft.  vanners  was  twelve  and  a  half 
tons  per  day,  nearly  twice  the  quantity  dcidt  with  by  the  4ft. 
machine.    The  tails  from  the  large  vanners  yielded  only  2'03oz. 
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of  silver,  or  7^  %  of  the  rmiue  of  the  ocigiiial  ore,  and  was  almost 

entirely  composed  of  argentiferous  zinc  blende.  With  any  of 
these  concentrating  machines  the  heavy  pyritous  minerals  can  I'e 
concentrated  from  the  ores,  leaving  the  tailings  almost  absolutely 
clean,  but  since  every  ore  requires  special  adjustments  of  the 
concentrators  U)  actdeve  tlie  best  results,  it  is  only  by  actual  trials, 
which  may  take  a  few  days,  that  the  most  perfect  adjustment 
cen  be  anived  at  Where  Tanners  are  employed  it  is  neeesMiy 
to  orosh  with  as  little  water  as  possible^  sad  conseqaently  the 
tables  hare  to  be  set  on  a  steep  grade.  If  this  be  not  attmided 
to  there  is  too  much  waterier  the  vanners  to  woik  satisfactorily. 

It  is  the  sabseqnent  treatment  of  the  oonoentrated  sulphides 
that  has,  perhaps,  received  the  greatest  amount  of  attention  of 
late,  as  the  colonies  have  but  recently  awakenerl  to  the  fact  that 
on  this  treatment  the  ultimate  success  of  the  gold-mining 
industry  depends.  In  every  case  the  pyrites  has  to  be  roasted 
in  the  tirst  instance,  with  the  exception  of  the  so-called  cyanide 
process,  in  which  the  finely-divided  sulphides  are  digested  with 
potassic  cyanide,  whkh  iM  stated  to  dissolve  the  silver  and  gold, 
and  these  are  sabseqnently  precipitated  by  zinc,  the  cyanide 
being  recoversd.  We  are  not  aware  that  this  process  has  been 
tried  on  a  practical  scale  in  the  colonies,  but  the  results  of 
laboratory  taits  by  several  observers  has  disclosed  tiie  fact  that 
the  results  are  very  various,  and  while  sometinies  nearly  90  %  of 
the  silver  and  <rold  are  obtained,  in  other  cases  not  more  than 
half  that  proportion  is  siived.  It  would  appear,  therefore,  tliat 
there  are  some  disturbing  agencies  which  are  not  yet  thoroughly 
understood,  i\nd  consequently  that  the  pnxiess  requires  further 
investigation  before  it  can  be  considered  a  practittil  success. 
Roasting  is  the  first  requisite  in  all  other  processes,  the  object 
being  to  oxidise  the  sulphides  and  liberate  the  gold  in  a  free  state, 
and  this  is  done  at  several  of  the  minss.  There  are  certain 
difficulties  attached  to  roasting  ores,  some  relating  to  the  qaestton 
of  expense  and  others  to  the  complete  extraction  of  the  gcUd  and 
silver  if  it  is  present. 

The  simplest  form  of  furnace,  and  the  one  which  is  usually 
employed  here,  is  the  revorberatory,  the  floor  of  which  is  made 
very  long,  and  the  ore  being  fed  throuijh  a  hopper  at  the  end 
farthest  from  the  bridge,  is  gradually  raked  down  until  it  reiiches 
the  hottest  part  near  the  dame,  and  from  this  point  it  is  scraped 
through  a  hole  in  the  floor  into  cars,  which  convey  it  to  the  cooling 
chamber.  B4»sting  in  this  fumaoe  can  be  done  as  perfectly  as  in 
any  other,  but  the  expense  of  handling,  snd  the  hard  work  it 
entails  on  the  men,  is  a  decided  disadvantage,  and  a  good  deal  of 
attention  has  been  directed  elsewhere  to  the  constmetion  of 
furnaces  which  obviate  these  dilliculties.  We  may  mention 
Bruckner's  revolvincr  cylinder,  White's,  White-Howell  and 
Howell's  improved  revolving  furnaces,  which  have  been  largely 
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used  in  Amerioa;  bat  wa  believe  there  is  only  one  mine  in 
Aostralmsie,  the  Waiorongamai,  at  Te  Aroha,  New  Zealand, 

where  any  of  them  have  been  erected.  Anotber  furnaoe,  the 
StetefelV'  works  on  the  principle  that  a  rapid  oxidising  and 
ohloridising  actum  can  be  produced  by  bringing  the  iinelyHiivided 
particles,  either  with  or  without  salt,  in  contact  with  an  ascending 
colnmn  of  hot  air,  and  this  again,  although  it  has  been  worked 
successfully  in  America,  has,  we  believe,  been  only  tried  at  one 
place,  St.  Arnaady  in  the  colonies,  where  it  was  subsequently 
stopped. 

A  furnace  has  been  patented  in  the  colonies  by  Mr.  H.  D. 
Meston,  which  consists  of  several  floors  coiiimunicating  one 
"with  the  other  by  slots,  wliich  can  be  opened  or  closed 
at  pleasure.  The  ore  is  transferred  from  one  shelf  to  a  lower 
one  through  these  slots  from  time  to  time,  and  the  ore  is  stirred 
by  Tevolving  stirren,  the  final  roasting  being  performed  in  a 
reverberatory  fnmaoe.  This  would  appear  to  possess  the 
prineipai  requirements  for  perCeot  and  eooaonucal  roasting. 
It  is  at  present  in  operation  at  the  Clyde  Smelting  Worlu^ 

near   Sydney,   ythm  it  is  stated  to  perform    its  woric 

. .  #   .   f 

So  long  as  the  gold  is  free  from  silver,  or  contains  only  a  smalt 
proportion  of  that  metal,  but  little  diffioulty  is  experienced  in 
roasting,  provided  sufficient  care  is  taken  not  to  raise  the  heat 
too  rapidly,  and  thus  fuse  or  cake  the  material ;  but  with  silver 

the  greatest  care  is  necessary,  because,  in  order  to  recover  this 
metal,  it  is  necessary  to  introduce  salt  at  some  time  during  the 
ix>ast,  preferably  near  the  end,  and  a  volatile  chloride  of  gold  is 
frequently  formed,  resulting,  unless  the  greatest  care  is  taken,  in 
a  loss  of  that  metal.  It  would  appear,  however,  thfit  care  and 
attention  can  overcome  this  difficulty,  and  the  loss  is  comparatively 
slight  where  tlie  process  is  thoroughly  understood.  After  roasting, 
there  are  two  distinct  processes  open,  each  of  which  has  received 
^^^^^d^^tioa,  the-  «  «^ve.y  «n..g«aatiaa 

Where  amalgamation  is  employed,  the  roasted  ore  is  ground  in 
charges  in  some  form  of  pan,  and  ci  these  there  are  nnmerous 
adaptations.  The  olgeete  of  these  pans  are  to  provide  as  great  a 
grinding  surfooe  as  possible,  and  to  have  a  complete  circulation 
d  the  pulp.  This  circulation  is  generally  secured  by  wings  in 
the  side  o£  the  pan  diverting  the  How  of  the  current  to  the 
centre,  but  a  pan  has  been  patented  in  the  colonies  of  late 
by  Mr.  G.  C.  Knapp  which  has  an  octagonal  form,  the  mullers 
having,  of  course,  only  a  circular  i-otation,  and  the  circulation  of 
the  pulp  in  this  machine  is  as  perfect  as  it  is  possible 
to  desire.  Another  pan,  invented  by  INIr.  C.  Dubois,  is 
closed  at  the  top,  and  having  a  steam  jacket  below, 
it  is  claimed  that  the  mercury  is   volatilised,   and  thus 

a 


Digitizeu  by  LiOOgle 


2d0 


BTATB  iJn>  FBOOBM  OF 


permeates  every  pore  of  the  pulp.  We  have  not  seen  this  pan  in 
operation,  but  it  appears  that  the  heat  gained  could  not  be 
sufficient  to  volatilise  the  mercury,  except  at  a  prohibitory 
expense. 

In  cUorinatMm  there  k  not  a  single  inntonce  in  which  PUstner's 
mtem  is  being  employed,  that  known  locaUj  as  the  Newbery- 
Vantin  TOTOoesSy  with  moidiiicationB,  having  entirely  taken  its 
place.  We  think  some  notice  of  this  class  ol  process  is  necessary, 
because  there  is  some  misconception  as  to  the  origin  of  the 
principle. 

Dr.  Mears  seems  to  have  been  the  first  to  introduce  the 
system  of  working  c  hlorination  under  pressure,  and  U)  do  this  lie 
employed  a  revolving  l>arrel,  into  which  chlorine,  generated 
from  chloride  of  lime  and  sulphuric  acid,  was  pumpe<l,  and  the 
barrel  was  subsequently  rotated.  Mr.  Thies  evolved  chlorine 
from  the  same  substances,  but  did  it  ia  the  barrel  itself,  not 
obtaining  any  adventitious  pressure ;  while  Messrs.  Newbery  and 
Yautin  proposed  to  secure  the  pressure  by  pumping  in  air,  the 
ehhmne  behig  generated  as  in  Mr.  Theis'  process.  The  system 
eroployed  liere  seems  to  be  identical  with  that  of  Mr.  Theis. 

In  all  chlorination  it  is  necessary  to  keep  the  pulp  damp  after 
cnishincf,  the  test  of  suitability  being  that  it  can  be  crushed 
together  in  the  hand,  but  commences  to  fall  to  pieces  when  the 
pressure  is  released.  Under  these  conditions,  the  chlorine  pene- 
trates the  ore  more  completely  than  when  it  is  dry,  besides 
which,  if  allowed  to  dry  it  cakes,  and  has  to  be  regrouud. 

Silver  Orbs. 

The  various  processes  of  treating  the  more  simple  silver  ores 

has  been  so  thoroughly  exhausted  in  numerous  works  OH  the 
subject  that  it  would  be  going  outside  our  province  to  note  anj 

details  regarding  it.  For  the  free  milling  ores  a  chloridising 
roasting  is  first  resorted  to,  and  this  is  followed  by  amalgama- 
tion in  pans.  This  process  is  now  in  operation  at  Waiorongomai, 
at  Te  Aroha,  New  Zealand,  and  will  probably  be  intixxiuced  at 
the  White  Rock  Mine  in  New  South  Wales.  There  have  not, 
80  far  as  we  are  aware,  been  any  improvements  introduced  into 
the  methods  of  treatment  in  these  colonies,  in  which,  indeed,  the 
silver  mining  industry  is  but  new.  The  principal  method  of 
treatment  which  has  found  favour  here  is  by  smelting,  and  this 
is  adopted  over  a  wide-spread  area.  At  Broken  Hill,  Sonny 
Comer,  Mount  Costigan,  Port  Pirie,  and  other  places  the  ores 
are  smelted,  and  in  some  cases  lead  has  been  bought  and  passed 
through  the  furnaces  with  the  view  to  recover  the  silver.  In  the 
majority  of  cases  the  water-jacket  continuous  furnaces  are 
employed  for  smelting,  and  although,  in  some  cases,  refining  has 
been  attempted,  the  bullion  is  now  generally  shipped.    At  Sunny 


Digitized  by  Google 


CHKMICAL 


a  ni  AU8TBAXA8LI 


291 


CcMmer  the  first  system  adopted  has  given  place  to  smeltlQg  to  m 
regulus  in  the  first  place,  and  from  this  the  silver  is  subsequently 
recovered  with  lead.  There  are,  however,  no  new  adaptations  of 
well-known  processes  to  chronicle.  As  regards  the  refractory 
silver  ores  at  Webb's  Mine,  New  England,  an  ore  is  being  raised 
which  consists  of  a  mixture  of  fahlore,  galena,  zinc  blende,  and 
copper  pyrites,  and  this  has  been  subjected  to  a  leaching  process, 
^tt^i'^  ftcm  Y<m  Flatm*!.  There  are  many  other  localities, 
notably  in  Northern  Queensland,  where  yerj  refractory  ores  are 
met  with,  and  whidi  are  generally  shipped  ror  sala 

The  leaching  process  does  not  appear  to  hare  been  worked 
satisfactorily  at  Webb's — at  least,  operations  were  suspended,  and 
A  good  deal  of  discussion  ensued  iis  to  what  was  the  best  method 
to  adopt  for  dealing  with  tlie  ore.  Amalgamation  was  advocated 
by  some,  but  this  has  been  overruled,  and  the  process  about  to  be 
employed  is  stated  to  l>e  Russell's  modification  of  the  Von  Patera 
process,  in  which  siMiiuni  hyposulphite  takes  the  place  of  the 
corresponding  calcium  salt,  and  sodium  sulphide  is  used  as  a 
precipitant  There  are  many  advantsm  in  this  change,  the 
principal,  perhaps,  of  which  is  that  the  lead  can  be  precipitated 
as  a  carbonate^  leaving  the  silver  in  sohation,  and  although  the 
sodium  hyposulphite  solution  is  more  expensive  than  the  caldum 
hyposulphite  one,  it  can  be  used  in  a  more  concentrated  form,  and 
the  sodium  sulphide  precipitates  a  larger  proportion  of  the  silver 
than  the  corresponding  calcium  salt.  This  process  is  about  to  be 
intro^luceil  at  the  Broken  Hill  Proprietary  Mine  to  treat  some  of 
their  ores,  but  the  "  extra  solution,"  a  double  cuprous  and  sodium 
hyposulphite,  which  forms  one  of  the  features  of  the  Russell  process, 
is  to  be  used  weaker  than  specified  in  Russell's  patent.  We  l.>elieve 
this  process  to  be  admirably  adapted  lor  the  timtment  of  many  of 
the  more  complex  ores  in  the  colonies,  and  may  quote  Mr.  Stetefelt's 
nsumi  of  the  advantages  of  this  system  over  pan  amalgamation, 
set  forth  in  a  paper  rMd  before  the  American  Institute  of  Mining 
Engineers,   llieee  are  as  follows : — 

1.  In  amalgamation  the  fineness  to  which  the  ore  has  to  be 
crushed  is  determined  by  the  capacity  of  the  settler  to  work 
ooane  sands  without  loss  of  quicksilver.  It  is  not  prsctici^le  to 
nee  a  coarser  screen  than  No.  30  if  the  crushing  is  done  by 
stamps*  This  is  almost  equivalent  to  sifting  through  a  No.  40 
revolving  screen,  if  the  crushing  is  done  by  rolls.  In  lixiviation, 
pulverising  as  coarse  as  possible  is  desirable.  The  limit  of  coarse- 
ness is  determined  by  the  roasting  process.  It  depends  upon  the 
character  of  the  ore,  and,  principally,  upon  the  manner  in  which 
the  silver-bearing  minerals  are  distributed  in  the  gangue. 

2.  The  origiual  cost  of  the  ILxiviation  plant  is  much  lower  than 
that  of  pans  and  settlers.  A  further  saving  is  effected  by  a 
reduction  in  the  size  of  the  engines  and  boilers. 
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S.  In  amalgamation  the  pans  and  aettlm  consmne  not  l66t 
than  one  and  a  half  horse-power  per  ton  of  ore.  The  power  lor 
pumping  aolutiona,  4c.,  in  the  lixiviation  procen  is  merely 
nominal 

4.  In  large  mills  the  quantity  of  quicksilver  in  rotAtion  repre- 
sents a  capital  of  from  £6000  to  £8000,  while  the  stock  of 
chemicals  required  for  lixiviation  does  not  cost  more  than  one* 
tenth  of  this  amount. 

5.  With  Russell's  improvements,  the  percentage  of  silver 
eixtraoted  by  lixiviation  is  much  higher  than  by  amalgamation. 

6.  LixiviBtion  by  Bnssell's  process  requires  a  less  carefol 
chloridising  roasting.  In  many  cases  the  salt  may  be  dispensed 
with. 

7.  Hie  value  of  the  lost  quicksilyer  and  cost  in  wear  and 
tear  of  the  pans  and  settlers  amounts  to  more  than  that  of  the 
chemicals  consumed  in  the  lixiviation  process. 

8.  The  lixiviation  process  permits  of  the  extraction  of  copper 
and  lead  as  valuable  by-producte. 

9.  The  sulphides  from  the  Uxiviation  process  can  be  more 
easily  conveited  into  fine  bars,  and  the  gold  partedi  than  this 
can  be  done  with  the  bulUon  obtained  in  amalgamation. 

10.  Amalgamation  is  invariably  injurious  to  the  labourer's 
health. 

11.  Where  gold-beariug  silver  ores  have  been  roasted  with 
salt^  lixiviation  estraetl^  in  most  ca8e%  more  gold  than  amal- 
gamation. 

12.  The  possibility  of  lixiviating  many  so-called  ''free  milling 
ores"  without  previous  roasting,  including  tailings  resulting  from 
amalgamation  of  roasted  or  raw  silver  ores. 

13.  The  possibility  of  lixiviating  with  profit  some  classes  of 
silver  ores  after  Uiey  have  been  subjected  to  an  oxidising 
roasting  only. 

Since  the  foregoing  was  written,  a  patent  by  A.  A.  Lock  wood 
and  H.  Chappel  has  come  under  our  notice,  in  which  the 
roasting  of  auriferous  and  ai^gentiferous  ores  is  performed  in 
retorts  by  steam,  super-heated  steam,  or  carburettod  hydrogen. 
An  experimented  plant  has  been  erected  in  Sydney,  but  we 
ha\  0  not  yet  had  an  opportunity  of  ascertaining  the  completeness 
of  the  operation. 
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EEFOfiT  OF  COMMITTEE  No.  11. 

The  Bibliography  of  the  Austra/asian,  Papuan^  and 

Polynesian  Races, 


MBTfUKM  OF  Comnrm Horn.  Dr.  Aonbw,  BeT.  J.  CorsLAKO,  Ber. 
8.  Blla.  Ber.  W.  Wtatt  Ozll,  Sir  Jambs  Hmtob*  Mr.  W« 
Howrrr,  Iffr.  J.  F.  Maiiv,  and  Dr.  John  Fkabsb,  SeerHary, 

All  the  members  of  this  eommittee  have  been  consulted,  but 
the  arrangement  of  the  work  to  be  done  and  the  doing  of  it  have^ 
of  neoesdtjr,  been  ™^>^  ^  hands  of  those  members  of  it 
who  reside  in  Sydney,  ftns  it  was  agreed  that  the  Ywgmui  Race 
should  be  inserted  in  our  programme ;  it  was  also  thought 
desirable,  and  in  this  all  the  members  of  the  committee  conenrred, 
that  an  effort  should  be  made  to  present  to  tliese  colonies,  and 
especially  to  Britain,  a  full  and  reliable  account  of  some  of  the 
less  known  features  of  the  social  and  domestic  life  of  the 
Australasian,  Papuan,  and  Polynesian  Knees,  liased  on  the  same 
topics  of  inijuiry,  and  written,  as  it  were,  in  parallel  columns. 
Even  those  who  are  well  informed  on  such  subjects  may  iind  it 
pleasant  to  have  thus  the  means  of  comparing  and  cotntraating  at 
one  j^anoe  some  of  the  characteristics  of  these  races ;  and  when 
we  consider  the  lack  of  trustworthy  information  of  that  kind 
among  scientists  in  European  countries,  our  committee  is  of 
opinion  that  a  voluntary  labour  such  as  this,  may  well  be  added 
to  the  work  assigned  to  us.  The  following  syllabus  was 
accordingly  prepared  and  issued  to  the  members  of  the  committee 
and  to  others : — 

TonoB  TO  BE  Discussed  in  the  Report  on  the  Australasian, 

PapuaNi  and  Polynesian  Rages. 

N.B.'^Tkt  ckaraeitrisHc/eaiurfs  of  the  Racn  and  otktr  wtlUkntmn 

poinit  or*  amUitd, 

BiBTB  AND  Childhood. — Observances  and  Buperstitioos  beliefs  in  OOQ* 

nection  with  the  birth  of  a  child — any  variation  in  these  when 
the  child  is  a  feiuale — is  the  wojuan  isolated  and  regarded  ae 
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imelemi  for  a  time— how  long  P  Infanticide  of  males,  females  ; 

when,  how.  why  practised — any  cannibalism  then  ?  Is  child 
named  in  any  foruial  way — when,  how — whence  comes  the  name  ? 
How  are  deformed  and  sickly  children  treated?  How  does  the 
mother  oany  the  ohild  or  children — does  the  father  ever  carry  it  ? 
Suckling,  how  long  continued  ?  Is  anything  applied  to  the 
child's  head  to  regulate  its  shape  ?  During  childhood  is  the  child 
lovingly  cared  for,  disciplined,  taught  useful  habits  by  pArents  f 
Is  female  ohild  betrothea  when  yonng— by  whom  ? 

Matu  bity. — At  what  age  mature  ?  For  females,  observances  on  reaching 
maturity  ?   For  males,  rites  of  initiation  into  the  tribe  and  the 

privileges  of  manhood — circumcision,  how  done,  why  (as  natives 
Bay),  with  what  instrument,  by  what  person — how  long  is  initiation 
carried  on — is  it  progressive  as  in  the  grades  of  freemasonry  ? 
ikTO  tiiere  myatie  ceremonies— of  what  kind — a  badge  or  sacred 

belt,  a  new  name,  tattoo,  hair  cut  off.  ro.stricti«.'n.s  as  to  foo<l  ?  Are 
there  special  colours  used  at  the  ceremony  — sacred  songs,  dances, 
taught  ?    What  privileges  does  the  fully  initiated  youth  possess  ? 

Mabbiaqe. — Preliminaries  ?  Does  a  betrothed  child  at  once  pass  into 
the  charge  of  her  husband?  Is  there  marriage  by  force,  by 
capture,  oy  sale,  by  barter  P  State  restriotions,  if  any,  as  to 
mam'age  among  the  classes  of  the  tribe — marriage  ceiemonies 
and  observances  ?  Is  them  polygamy  ?  Is  it  restricted  to  the 
chiefs?  Do  children  take  their  tribal  (totem)  classi^catiou  from  the 
father  or  from  the  mother-— in  war  do  tiiey  join  tiieir  mother's  kin  t 
The  law  of  inheritance  of  land  or  property  ?  How  is  a  widow 
treated — orphans  ?  Is  there  any  restriction  of  converse  or  inter- 
course between  relatives  by  blood  or  marriage — why  (as  natives 
say)  f  What  work  has  the  manied  woman  to  do—how  is  abe 
tieMsd  by  her  hnsbaad  P 

TwM  TaiBB. — ^What  ooostitates  a  tribe  ?  Is  there  one  chief  or  several— > 
how  does  a  man  become  a  chief — is  the  office  of  chief  hereditary — 
how  does  it  pass — the  power  and  authority  and  duties  of  a  chief  ? 
la  there  a  tribal  ooimcll— how  coiiatitiitect-4ts  work  P  How  are 
infinotions  of  tribal  law  punished  ? 

Social  aitd  DomsTic. — Huts— how  built — of  what  material,  shs^P 

Cultivation — how — kind  of  food — abundance  of  food — ^woik  done^ 
by  whom  ?  Meals,  how  cooked,  how  eaten — when,  how  many  each 
day — reception  of  strangers  ?  Ornaments — of  hair,  ear,  nose, 
arms,  legs  P  Clothing  P  Are  the  natiTes  well  noorished  ? 

W1ZAHD8. — What  makes  a  man  a  wizard  ?  How  is  he  supposed  to  obtain 
his  magic  powers — ^how  use  them,  for  good,  for  eril-^  brfaifring^ 

rain  or  driving  it  away — in  causing  sickness — in  curing  the  sick — 
in  driving  away  evil  spirits — in  causing  death — in  discovering  the 
cause  of  death,  &c.  ?    Does  he  receive  any  pay  or  reward  ? 

Dbath. — Beliefs  as  to  causes  of  natural  death— observances  by  relatives 
at  death — cutting  of  gashes  on  head  or  body — modes  and  colours 
of  mournings — ^wrappings  of  dead  or  other  preparati<ms-~faneral — 
grave — mode  of  interment — grave  mound  or  other  mark — articles 
put  in  the  grave  witli  deceased — offerings  or  watohings  at  fire  at 
grave,  mourning,  how  long  continued  ? 

Snarr  World. — Where?  Beliefs  as  to  the  continued  existence  of 
spirit,  and  its  first  condition  after  death — changes  which  the  spirit 
undergoes,  when,  how— transmigtatioii— the  apirit'a  ultimate 
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destiny  and  alx)de — its  presence  and  influence  among  the  living — 
the  entrance  and  road  to  the  spirit  world;  beliefs  as  to  the 
deoeMod  great  men  of  tiie  tribe  or  race  ? 

Mtthologt. — Beliefs  as  to  a  creator  or  creators — assistants  in  the  work 
of  creatkm,  in  adminlatratioD,  in  oommiiiiieating  with  men — as  to 

inferior  deities  and  their  province  and  attrioutes  ?— are  these 
supposed  to  be  heroes  or  (family)  ancestore  deified  ?— do  they  help 

or  in j  urc  men  ? 

Phxlolooy. — A  list  of  the  numerals  and  pronouns  in  the  language,  with 


and  dedenaion  of  the  verb  "  to  go,"  and  of  the  verb  "  to  kill/' 
with  a  pronnniinal  (>V>j«H't  ?  A  few  simple  sentences  to  show  the 
grammatical  structure  of  the  language  ?  A  list  of  words  for  the 
English — man.  woman,  head,  hair  of  head,  eye,  nose,  tongue,  ear, 
hand»  thumb,  foot,  bone,  blood,  fire,  water,  lan,  moon,  fivbher, 
mother,  son,  daughter,  brother,  sistor,  cousin,  uncle,  aiUlti  and 
the  Terbs  give,  take,  make  or  do,  bear,  burn,  see,  hear. 

Our  committee  wishes  to  present  to  the  next  meeting  of  this  Associa- 
tion a  comparative  view  of  the  Australasian,  Papuan,  and  I'olyuesian 
raeee,  to  be  written  in  sections  and  on  the  same  liiwa  (as  above)  by  those 
-who  are  well  acquainted  with  these  races,  and  axe  thm  aue  to  give 
sellable  information  regarding  them. 

Reports  on  these  lines  may  yet  be  obtained  in  seettoos  for 

Australia,  Tasmania,  New  Zealand,  the  New  HebrideS|  New 
Guinea,  Fiji,  and  the  chief  groups  in  Polynesia.  These  reports 
would,  doubtless,  show  considerable  uniformity  in  the  usages  of 
the  races,  but  the  divergences  would  also  be  considerable,  and 
especially  interesting  to  a  mind  accustonied  to  observing  these 
usages,  and  to  ask  what  was  their  origin  and  how  tliey  came  to 
vary.  Of  course  such  a  task  is  a  large  one,  and  can  l>e  niana£^ed 
only  by  instalments.  We  now  present  two  of  these  instalments, 
the  one  written  by  the  Bev.  W.  Wyatt  Gill,  RA.,  LL.D.,  and 
the  other  by  that  indefatigable  pioneer  missionary,  the  Bev. 
James  Chalmers,  of  Port  Moresby,  New  Guinea.  Dr.  Gill's 
report  applies  to  Polynesia,  and  especially  to  the  Hervey  Tslands, 
where  he  so  long  laboured. 

The  Viibliography  of  the  races  has  been  compiled  from  two  books 
already  published,  the  *'  Catalogue  of  tlie  York  Gate  Library," 
formed  by  Mr.  G.  VVm.  Silver,  and  tlic  ''Catalogue  of  the  Sir 
George  Grey  Collection,"  in  the  Free  Public  Library  at  Auckland, 
of  which  the  latter  has  been  forwarded  to  us  for  this  purpose 
through  the  courtesy  of  Sir  George  Grey  himself.  Our  committee 
has  entered  iu  these  lists  only  such  books  as  throw  light  on  the 
ethnography  of  the  races  or  the  philology  of  their  languages ; 
concise  notices  of  some  of  the  chief  publications  in  the  native 
languages  wUl  be  found  under  each  head.  These  lists  do  not 
pretend  to  be  complete,  and  therefore  'may  require  to  be  supple- 
mented at  some  future  time,  when  also  other  portions  of  our 
report  on  the  races  themselves  may  appear,  if  (he  Science 
Association  should  wish  our  labours  to  be  continued. 
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62.  Peron,  Fred.,  et  Freycinet,  Louis. — "La  Force  Physiqne 
des  Peuples  Sauvages  de  la  Nouvelle  HoUaude  et  la 
Tem  de  Dionen."  In  the  <*  Voyage  anx  Terns  Ans- 
trales."   2  vols.,  folio.  1807. 

53.  KiDLEY,   Rev.   W.  —  "Gurre   Kamilaroi ;  or,  Kamilaroi 

Sayings."    Sydney,  18.56. 

54.  KiDLEY,  Rev.   \Vm. — "  Kamilaroi,  Dippil,   and   Turrubul  ; 

Languages  Spoken  by  Australian  Aborigines."  4to. 

Sydney,  1866. 

55.  Ridley,  Rev.  \Vm. — "Kamilaroi  and  (20)  other  Australian 

Languages."  2nd  edition,  revised  and  enlarged.  4to. 
Sydney,  1875. 

56.  ScHURMANX,  C.  W. — "  Aboriginal  Tribes  of  Port  Lincoln,  in 

South  Australia."    Adelaide,  1846. 

57.  Sghubmann,  C.  W.—"  Vocabulary  of  the  Parnkalla  Lan- 

guage."  Adelaide^  1844. 

58.  Skbbtoblbt,  J.  A. — **.  At  an  Australian  Corroboree  "  (see  14.) 

59.  Smyth,  R.  Bbouoh.—"  The  AU)ii;^ines  of   Victoria,  <kc." 

2  vols.,  8vo.    Melbourne,  1878. 

60.  Stanbridge,  W.  E. — "General  Characteristics,  Astronomy, 

and  Mythology  of  the  Tribes  in  the  Central  Part  of 
Victoria."    8vo.  1861. 

61.  Stokes,  J.   L.  (R.N).  —  "  Discoveries   in  Australia ;  the 

Voyage  of  H.M.S.  Bea^/e  in  the  Years  1837  to  1843  ; 
also  a  narrative  of  Captain  Owen  Stanley  s  Visit  to  the 
Islands  in  the  Arafura  Sea."    8vo.    London,  1846. 

62.  Sturt,  Capt.  Charles. — "  Two  Expeditions  into  the  Interior 

of  Southern  Australia  during  the  Yeats  1828-31."  2 
vols.    London,  1833. 

63.  SrtJRT,  Oapt.  Charles. — "  Narrative  of  an  Expedition  into 

Oentcal  Australiai  kc**   2  voli.   London,  1849. 

64.  Tafun,  Bev.  G. — "The  Folklore^  Manners,  Customs,  and 

Languages  of  the  Sonth  Australian  Ahorigines."  Svo. 
AdeUdde,  1879. 
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'65.  TUOBBLMANV,  G.  G.,  and  Sghubmaitn,  C.  W. — "  Outlines  of 
a  Grammar,  Vocabulary,  and  Phraseology  of  the  Abori- 
ginal Language  of  South  Australia."   Adelaide,  1840. 

66.  TsOBME,  £. — "The  Queen  of  the  Colomes;  with  an  Account 
of  the  Aborigine*  of  Qoeenalaod."  8vo.  London,  1876. 

-67.  Thbblkblo,  L.  E. — **An  Australian  Grammar,  Aa"  Sto. 
Sydney,  1884. 

•68.  Threlkeld,  L.  £. — "A  Key  to  the  Structure  of  the  Abotig- 
inal  Language."   8vo.    Sydney,  1850. 

69.  TowNSEND,  J.  Phipps. — "  Rambles  in  New  South  Wales ; 

Sketches  of  the  Aborigines."    12mo.    London,  1849. 

70.  Wallack:,  A.  R. — ''Australasia."     In  Stanford's  "Com- 

pendium of  Geography  and  Travel,"  based  upon 
Ilellwald's  "  Die  Erde  und  ihreFolker."    London,  1879. 

71.  WiLHELMi,  Carl. — "Natives  of  the  Port  lincolu  District^ 

South  Austnilia." 

.73.  Williams,  W. — "Vocabulary  of  the  Language  Spoken  by 
the  Aborigines  of  the  Adelaide  District." 

73.  Wood.—"  The  Native  Australians."    In  "  Wood's  Natural 

History  of  Man."  Illustrated.  2  vols.,  royal  8to. 
London,  1868-70. 

74.  Woods,  J.  D.— "The  Native  Tribes  of  South  Australia." 

8vo.  Adelaide,  1879. 

Vocabularies  and  incidental  notices  of  Australian  words,  and 
^thelr  meanings,  are  found  in  the  works  of  many  authors  who  have 
written  about  Australia ;  e.g, — 1790,  White  has  a  few  names  oC 
animals ;  1763,  Hunter,  about  390  words ;  1793,  Tench,  between 

70  and  80  words;  1798,  Collins,  about  400  words;  1807-11, 
P^ro,  about  20  words;  1811,  Patterson,  a  few  words;  1814, 
Flinders,  about  15  words;  1820,  Oxley,  37  words;  1825,  Field, 
a  few  words;  1827,  Cunningham,  over  a  dozen  words;  1827, 
King,  about  50  words;  1832,  Henderson,  about  a  dozen  words; 
1833,  Bieton,  70  words;  1833,  Sturt,  i\  few  woixls  ;  1834, 
D'Urville,  about  150  words;  1834,  Geo.  Bennett,  130  words; 
Threlkeld's  Grammar  has  a  large  vocabulary  of  words  ;  1839, 
Ogle,  about  170  words;  1839,  MitcheU,  about  350  words  and 
names ;  1844,  Mra  C.  Meredith,  25  words ;  1845,  Hodgkinson, 
a  few  names ;  1845,  Streslecki,  remarks  on  the  language;  184fi, 
Eyre,  nearly  1 00  words ;  1845,  Rev.  D.  McKenzie,  about  50 
words  ;  1846,  Dr.  Braim,  a  few  notices  from  Threlkeld  ;  1846^ 
Hale  (U.S.  expedition),  about  360  words  ;  1847,  Marjoribanks,  a 
few  words;  1848,  Mitchell,  some  names  ;  1848,  Gould  ("  Birds"), 
about  230  nati\  e  uaiiies  ;  1S49,  Sturt  (*'  Central  Australia"),  some 
names ;  1850,  Threlkeld  s  Key  has  comparative  tables  of  words ; 
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1851,  Bunce,  about  80  words;  1851,  Henderson,  about  70  words 

1852,  Mundy,  half  a  dosen  words;  1857,  Cooper,  220  words;. 
1860,  Geo.  Bennett,  50  names;  1862,  Latham,  about  150  words; 
1863,  Rev.  J.  Graham,  upwards  of  30  words;  1865,  Sam. 
Bennett,  comparison  of  words;  1866,  Bailliere  ("Gazetteer  of 
New  South  Wales  "),  about  3000  names  of  rivers,  mountains,  itc.  : 
1866,  Ridley,  tirst  edition  ;  1875,  Ridley,  second  edition,  greatly 
enlarged,  about  1200  words;  1(^78,  R.  B.  Smyth,  about  two 
dozen  words  ;  1880,  Fison  and  Howitt  ('^Kamilaroi  and  Kurnai"), 
words  for  relationships  ;  Curr. 

Information  about  the  aborigines  of  Australia  and  their 
languages  may  also  be  obtained  from  "  Notes  and  Proceedings  of 
the  Parliament  of  New  South  Wales,  1834-38 "Report  of  the 
Select  Committee  of  the  Ftoliament  of  Kew  South  Wales,  1838- 
1845/^  and  from  nainerous  articles  in  the  Tolames  of  the 
<*Joamal  of  the  Anthropological  Institnte  of  Qreat  Britain,"  the 
« Journal  of  the  Royal  (Geographical  Society  of  London,"  the 
"Journal  of  theBoyal  Colonial  Institute  of  London,"  the  JoumalB 
of  the  Royal  Societies  of  New  South  Wales,  Victoriai  ^c. 

(2.)  East  Indian  Arcuipelaoo. 

1.  Bopp,  Frahz, — "Uber  die  Terwandschaft  der  Malayisch. 

Pol jnesiBchen  Sprachen  mit  den  Indisch.  EuropSischen." 
Berlin,  1841. 

2.  Cbawfurd,  John. — "History  of  the  Indian  Archipelago; 

Manners,  Arts,  Languages,  Religious  Institutions,  and 
Commerce."   3  vols.,  8vo.    Edinburgh,  1820. 

3.  Crawfurd,  John. — "Grammar  and  Dictionary  of  the  Malay 

Language." 

4.  Hartwio,  Dr.  George. — "  On  the  Malayan  Race."  Vol.  iv. 

5  vols.,  Hvo.    London,  1881-82. 

5.  Humboldt. — "  Uber  die  Kawi  Spraohe." 

6.  Marsden,  William. — "  History  of   Sumatra ;   its  Native 

Inhabitants,  Natural  Productions,  ^o"  3rd  edition,  4tOt 
With  Plates,  Folio.    London,  1811. 

7.  Marsdbn,  William. — Mificellaneous  Works  on  "The  Poly- 

nesian and  East  Insular  Languages  f  on  A  Continental 
Roman  Alphabet,  Applicable  to  Oriental  Languages, 
iw."   4ta    London,  1834. 

8.  MVL&IB,  F.— Reise  der  Fregatte  Nomra.^    Wien,  1867. 

9.  Wallace,  A.  R. — "Physical  (irography,  Ethnology,  d:c.,  of 

the  East  Indian  Islands."  In  Stanfokd's  "  Compendium 
of  Geography  and  Travel.  "  6  vols.,  8vo.  London, 
1879-85. 
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(3.)  MiLAirttiA  (Gevcral). 

1.  Andkrson,  J.  W. — "Notes  ol  Travel  in  Fiji  and  New 
Caledonia."   Lond<m,  1880. 

%  Campbell,  F.  A. — "  A  Year  in  the  New  Hebrides,  Loyalty 
Islands,  and  New  Caledonia/'    Mellx>urne,  1874. 

3.  CoDBiNGToy,  Rev.  K.  H.  (D.D.).— "A  Sketch  of  Motu 

Giaounar."    London,  1877. 

4.  GODBISOTON,  Rev.  R.  H.  (D.D.).-^«The  MeUnmian  Laog- 

oages.''   8vo.   Oxford,  1885. 

5.  CoPBLAND^  Rev.  J.  (Futuna  Island,  New  Hebrides). — ''The 

LftDguage  of  Aneityum.''  1861. 

6.  CoPBLAND,  Rev.  J. — "  Sheet  of  Meteorological  OhservatioDB 

Made  at  Futuna  Island  during  the  years  ■  .** 
Dimedin,  187& 

7.  Duncan,  Prof.—-'*  Types  of  the  Lowest  Races;''  folia 

London,  1874. 

8.  Gabblbnt^  H.  C.  yoN  dbb. — "Die  MeUmesischenSpraeheiiy 

dco."   Leipaii^  1860. 

9.  Gabnibb,  J ULB8.— ■"  La  Nonvelle  OaKdmiie  et  Tahitj"  12iiia 

Paris,  1871. 

10.  Grezel,  he  P^re. — "  Dictionnaire  Futunien-Francais,  avec 

Kotes  Grammatioales.''   8m   Paris,  1878. 

11.  GuPPY,  H.  B.  (late  surgeon  R.N.). — "The  Solomon  Islands 

and  their  Natives."    8vo.  1887. 

12.  HoOD,  T.  IT.— "Notes  of  a  Cruise  of  H.M.S.  Fawn  in  the 

Western  Pacific  in  1862."    8vo.    Edinburgh,  1863. 

la  iHaLU,  Rev.  J.  (D.D.).- "A  Dictionary  of  the  Aneit- 
yomese  Language."    8va    London,  1882. 

14.  iNOUs,  Rev.  J.  (D.D.).— "In  the  New  Hebrides."  8vo. 

London,  1887. 

15.  Maodonald,  Rev.  D.  (Havannah  Harbour,  New  Hebrides). 

"Oceania:  Linguistic  and  AnthropologicaL"  Syo, 
Melbourne^  1889. 

16.  Maodonald^  Rev,  D. — "Three  New  Hebrides  Languages 

(Efatese,  Eromangan,  Santo)."   8m   Melboarne,  1889. 

17.  Habxhah,  Com.  A.  H.  (R.K.). — "The  Onuseof  the  J^osario 

Amongst  the  New  Hebrides  and  Uie  Santa  Gros 
Islands."  8m.  1873. 

18k  Mabtin's  "Cokmial  Magazine."  Articles  on  the  various 
Islands  and  Groups  of  Melanesia^  in  vols.  iiL,  iv.,  v.,  vL, 
viL,viiL  1840-42. 
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19.  McFablanI)  Rev.  S.--'<  Story  of  the  Lifa  (Lojalty  lahuids) 

MiBsion."   12IIIO.   London,  1873. 

20.  MBTKBy  Br.  A.  B. — "Beitriige  dar  KentnuB  der  Melaneeuh 

ehen,  Mikfonenschen  und  FapiiaiiiBohen  Spmcfaen." 
Loipdc,  1882. 

21.  PlCKBsnvG  (see  Polynesia). 

22.  RiENzi,  O.  L.  DoMENY  DE.— "  OcAMue."   Pkris,  1836. 

23.  RoMiLLY,  H.  H.— '*The  Western  Pacific  and  New  Guinea." 

8vu.  1886. 

24.  Smythe,  Mrs.— "Ten  Months  in  the  Fiji  Islands."  8vo. 

1807. 

25.  Tyrbmav,  D.f  and  Bennett,  G.  (see  PolynaBta). 

26.  Wallace,  A,  R. — "Australasia."   In  Stanford'8  "Oompen- 

diuni  of  Geography  and  Travel"  Chapters  zzu.,  xxiii., 
and  Appendix. 

27.  Wiuns  (see  Polynesia). 

Articles  on  the  Tarious  groups  and  ishmds  of  Melanesia  will  be 
found  in  the  *'  Encydopcedia  Britannica.'' 

(4.)  Melahbsia  (New  Gijivba.) 

1.  Chalmers,  Jas.,  and  Gill,  W.  Wyatt  (B.A.,  LL.D.). — "Work 

and  Adventure  in  New  Guinea,     1877-85."  12ma 

London,  1885. 

2.  £able,  G.  WiNMOR. — "  The  Papuan  Races  of  the  Indian 

Archipelago."    \2mo.    London,  1853. 

3.  Lawes,  Rev.  W.  G. — "Grainmar  and  Vocabulary  of  the 

Language  Spoken  by  the  Motu  Tril>e,  New  Guinwu'* 
With  Introduction  by  Rev.  Geo.  Pbatt.  8vo.  Sydney, 
1885. 

4.  Lindt,  J.  W. — "Picturesque  New  Guinea;   with  Chapters 

on  the  Manners  and  Customs  of  the  Papuans."  With 
50  autotype  illustrations.    4to.  1887. 

5.  Stone,  O.  C— "A  few  Months  in  New  Guinea."  With 

Illustrations  and  a  Vocabulary.    12mo.   London,  1880. 

6.  Tbegance. — "Adventures  of  Lewis  Tregance;  Nine  Years  a 

Captive  in  the  Interior  of  New  Guinea."  £dited  by 
Rev.  H.  Croker.    12mo.    London,  1876. 

7.  Wood,  J.  G. — "  The  Papuan  Race,  their  Customs,  <ka"  In 

Vol.  IL  of  "  Wood's  Natural  History  of  Man."  Ulua- 
trated.    2  vols.,  royal  8vo.    London,  1868-70. 

Articles  on  New  Gainea,  the  New  Hebrides,  New  Caledonia, 
and  theotber  acfieoent  groups  will  be  found  in  the  £ncyclopndia 
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Britannii  a."  "Journal  of  the  Royal  Geographical  Society  of 
Loudon,"  and    Prooeedings  of  the  Boyal  Colonial  Inatitate." 

Books  and  pamphletg  in  the  native  languages  o£  Mslakbsia 

are : — 

New  Hebrides^  ttc. 

In  the  languages  of  Aneityum,  Fatuna,  Taiina»  Eromanga, 

Aniwa,  Efate,  Nguna,  Epi,  Anibrym : — Primer,  Oatechism, 
Hymn  Book,  Lesson  Book,  Vocabulary,  portions  of  the 
Bible  (the  earliest  of  these  dating  from  the  year  1855). 
The  Aneityumese  has  the  whole  Bible  (1889)  and  the 
"  Pilgrim's  Progress,"  also  a  dictionary  of  the  language. 
Almanacs  were  printed  in  1855  and  1859. 

Of  tlifi  Korthem  Groups  of  Melanesia, 

Moiu  Island 

Has  the  Lord's  Prayer,  Beading  Book,  and  Hymns  in  the 
native  language. 

Solomon  Islands 
Have  Prayers  and  Scripture  Readings. 

New  Britain 

Has  Catechism  and  Hymns,  a  Dictionary  and  Grammar,  and 

St.  Mark's  Gospel. 

(5). — ^Ths  Fiji  Islahds. 

1.  Erskine,  J.  £.  (RN.). — Journal  of  a  Cruise  Among  the 

Islands  of  the  Western  Bacific,  Fiji,  &c.,  in  H.M.S. 
HavannM*   8vo.   London,  1853. 

2.  GoROOM-GuMiiiNO,  Miss  C.  F. — ^  At  Home  in  Fyi"  2  vols., 

12mo.    London,  1881. 

3.  Hazlewood,  Rfiv.  D. — "A  Fijian  and  English  Dictionary.*' 

8vo.    Fewa,  1850. 

4.  Hazlewood. — "  A  Fijian  and  English  and  an  English  anrl 

Fijian  Dictionary,  <\:c.,  with  a  Grammar  of  the 
Language."    Svo.  London. 

5.  Moore,  Rev.  Wm. — "Handbook  of  the  Fijian  Language." 

8vo.    Hobart,  1866. 

•   6.  Pbitchard,  W.  T.  (H.^r.  Consul  at  Samoa  and  Fiji). — 
"Polynesian  Reminiscences."    8vo.    London,  18G6. 

7.  SotOLBB,  S.  £. — "  Fiji   and  the  Friendly   Islands ;  tbeir 
Scenery  and  People."    16ma    London,  1882. 
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8.  Turner,  Geo.  (LL.D.). —  "Nineteen   Years  in  Polynesia, 

Fiji,  &c."    12rao.    London,  1884. 

9.  Waterhouse,  Rev.  Joseph. — "The  King  and  Ftepie  ol 

FyL"    12mo.   London,  1866. 

10.  WiLLiAiis,  Bev.  T.  and  Oaltbbt,  Jab, — **Fiji  and  the 

Eyians;  the  Islands  and  their  Inhabitant!.  2  Tola., 
Itea   London,  1868. 

Books  in  Native  Langoage  are 

«  Banyan's  Pilgrim's  Progress.*'  London,  1867. 

"  Teaofaer's  Hymn  Book,  Cateehlsm,  and  Book  of  Offices.' 

London,  1884. 
*«  COiarch  History."   Berth.   London,  1867. 

System  of  Theology."  Hunt   Viti,  1800* 
"Leetnree  on  the  Doctrines  of  CfhristiaBity  and  Wee- 

leyan  Catechism."   London,  1884. 
Arithinetic  (no  date). 
Catechism,  1863. 
Geography,  1879. 
Arithmetic  Book,  1871. 
Hymn  Book,  1884. 
Outline  of  Theology,  1888. 
History  of  Daniel  and  Esther,  1883. 
The  New  Testament.    Mission  Press,  Vuva,  JFiji,  1853. 
The  Bible.    London,  1864  and  1867. 


(6.)  MiCBOimiA. 

1.  Mabtin's  "Colonial  Magazine." — Artudes  on  the  Tarioos 

Islands  and  Groups  of  Micronesia  in  vols,  v.,  vi.,  vii.,  viiL 
1840-42.   And  in  the  "  £ncyclop«dia  Britannica." 

Some  of  the  books  on  Polynesia  also  indude  Micronesia. 

2.  Meybr  (see  Melanesia). 

3.  Wall&ob,  a.  R.—"  Australasia,"  in  "Stanford's  Compen- 

dimm."   Chap.  XXV. 

Pamphlets  in  the  native  languages  are 

Gilbert  Islands — 
SpeUing  Book,  1860;  Oateohism,  Hymn  Book,  Geography. 

Afarshall  Islands^ 

Arithmetic  Book,  1863 ;  Hymn  Book,  1869;  Geography,  Spelling 
Book,  Beading  Book. 
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(7.)  Polynesia. 

1.  Ahdrbws,  Lobrin.— Grammar  of  the  Hawaiian  Language.'' 

8m   Henolula,  1854. 

2.  Akdrbwb,  Lorrik. — "  A  Dictionary  of  the  Hawaiian  Lang* 

nage."  8va   Honolulu,  1865. 

3.  AvGAs,  G.  Frenoh. —  "Polynesia;   a  Description  of  the 

Physical  Features,  Inhabitants,  History,  and  Productions 
of  the  Islands  of  the  Pacillo."    12mo.    London,  1866. 

4.  Abboubsrt,  Th.— "Tahiti  et  les  lies  A^jaoentes."  12mo. 

Ftois,  1867. 

5.  Bird,  J.  L. — "Hawaiian  Archipelago;  Six  Months  in  the 

Sandwich  Islands." 

6.  Boddam-Wbetbaii,  J.  W.~"  Pearls  of  the  Badfic."  8vo. 

London,  1876. 

7.  Bbbnchlbt,  Juuus  L. — "Jottings  During  the  Cruise  of 

H.M.S.  Curaeoa  Among  the  South  Sea  Isktndsin  1863." 
With  ninstrations  and  Natural  History  notices.  2  yols., 
8to.  1873. 

8.  BusAOOiT. — "  Mission  life  in  the  Pacific  (Tahiti,  Barotonga); 

Life  of  Aaron  Buzacott"   12ma  1866. 

9.  Cheever,  Rev.  Henry  T.— "The  Island  World  of  the  Pacitic 

(Hawaii)."    12mo.    Glasgow,  1867. 

10.  Cheever,  Rev.  IIknrv  T. — "  Life  in  the  Sandwich  Islands:. 

As  It  Was  and  As  It  Is."    12mo.    London,  1857. 

11.  Cook  and  King. — Atlas,  containing  two  charts  of  Cook's 

Discoveries  and  Gl  plates  of  the  Races  of  the  South 
Pacific.  Folio. 

12.  CoOK. — "The  Three  Voyages  of  Captain  Jas.  Cook;"  with  an 

appendix  giving  an  account  of  the  present  condition  of 
the  South  Sea  Islands,    2  vols.,  4 to.  184G. 

13.  Cooper,  H.  Stonkheweb. — "Coral  Lands."    2  vols.,  8?(x. 

London,  18  SO. 

14.  Davies,  Rev.  John. — "A  Tahitian  and  Rngliah  Dictionaiy.*' 

4to.    Tahiti,  1857. 

15.  Dibble,  Rev.  Sheldon. — "  History  of  the  Sandwich  Islands. ''^ 

12uio.    Lahainalima,  1843. 

16.  £llI8|  Wm. — "Narrative  of  a  Tour  Through  Hawaii ;  with 
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IL^BEFOBT    ON   THE  AUSTRALASIAN,  PAPUAN, 
AND  POLYNESL^  RAGES. 

(1.)  New  GunvBA.   Toaripi  aitd  Koiari  Tbibbb,  bt 

the  Rev.  James  Chalmers. 

(a)  TOABIFI  TBIBE. 


woman  is  known  to  have  conceived,  but  here  (Toaripi,  or  Mota- 
motu^  nothing  is  done.  After  conception  a  woman  is  not  sacred, 
but  hes  with  her  husband  until  near  childbirth.  When  she  feels 
the  pains  of  ciiildbirth,  she  goes  to  the  bush  close  by,  and 
selecting  a  cocoanut  or  other  large  tree,  Hes  down  beside  it.  A 
friend  brings  her  u  chatty  of  water  and  a  shell.  She  is  left 
alone,  and  does  everythin*^  for  lieiself  and  the  child.  The  ttfter- 
birth  she  takes  hoiiie  and  pn  scnts  to  her  mother  or  other  near 
relative,  who  keeps  it  for  a  day  or  two,  when  it  is  thrown  into 
the  sea.  If  a  son  is  bom,  great  is  the  joy  ;  if  a  girl — well,  only 
a  little  pleased.  She  cooks  her  own  food,  but  the  husband  does 
not  partake  of  food  cooked  by  her ;  he  remains  away  from  her 
-until  the  child  is  well  grown,  when  ho  enters  the  house,  talks 
with  his  wife,  and  nurses  the  child.  There  is  no  cohabitation 
until  tlie  child  is  grown  and  able  to  crawl  about.  Only  then 
will  the  husband  have  connection  with  her  and  eat  food  cooked 
by  her.  A  man  having  connection  with  his  wife  before  then 
would  injure  the  child,  who  would  sicken  and  die. 

A  woman  having  another  child  before  one  is  quite  grown  is 
spoken  of  as  an  animal,  a  pig,  or  something  else ;  she  would  be 
terribly  ashamed.  An  Eastern  Polynesian  woman  had  two 
children  within  a  year,  and  the  natives  were  horribly  disgusted, 
and  said  she  was  only  a  sow. 


BIBTH   AND  CHlLDHOOa 


Ih  many  of  the  tribes  a  feast  i 


pared  by  relatives  when  a 


812 


For  the  first  child,  on  the  fifth  day  after  birth,  food  is  cooked 
by  the  husband's  and  wife's  relatives,  and  the  women  of  the 
Tillage  where  the  woman  who  has  given  birth  to  the  child  resides 
partake  of  it. 

Only  iUegitunate  ehildrea  are  killed.  There  is  no  infuiticide 
and  no  oaanibalinn. 

CSiildren  are  named  by  relatiyes — ^if  a  girl,  the  mother'a  friends 
give  the  name ;  if  a  boy,  the  ^ther^s  friends.  A  name  will  be 
giren  for  a  quarrel,  or  a  jonniey,  or  anything  partionlar  occurring 
on  it,  or  sickn^.  A  man  is  now  here  named  by  a  relative  who 
at  the  time  of  his  birth  was  suffering  from  a  sore  chest,  and  he 
named  the  child  Harepai  (sore  chest).  They  do  not  actually  kill 
deformed  children,  but  they  are  so  neglected  that  they  soon  die. 
They  do  not  pierce  the  nose  until  the  child  is  about  five  or  six 
years  old,  having  no  superstition  regarding  it.  The  mother 
oarries  the  child  in  her  arms,  or,  when  going  a  dirtanoe^  in  a  net 
bag  over  her  back.  The  father  frequently  nnreeB  the  child. 
Yesterday  a  father  retamed  from  a  jonxnej,  and  when  safely 
landed,  his  wife  met  him,  gave  him  the  child,  which  he  nnrsed 
affectionately,  whilst  the  wife  carried  home  the  things  on  the 
canoe.  Such  may  be  seen  any  day.  The  child  suckles  until 
walking  about.  Children  are  lovingly  cared  for  by  parents  and 
relatives.  Uncles  and  aunts  taJie  as  great  an  interest  in  the 
children  as  the  parents  do.  They  are  not  disciplined,  are  taught 
planting,  sago-making,  and  fighting. 

There  is  no  betrothal  in  infancy.  When  young  women,  they 
ate  betrothed.  Bsrents  make  all  arrangements,  bnt  not  unless  it 
is  agreeable  to  the  young  man  and 

MATURITY. 

Fourteen  and  fifteen  years  old.  There  are  no  observances  at 
that  time.  Lads,  when  about  seventeen  or  eighteen,  leave  off  the 
sporran  worn  by  all  boys,  enter  the  Eramo  (temple  or  dubu),  and 
these  adopt  the  string,  shave  the  head,  and  remain  for  many 
months  until  the  hair  has  grown  long  and  frizzy.  Before  entering 
the  Eramo  the  father,  or  nearest  relative,  kills  a  pig  and  makes 
a  feast,  and  invites  all  friends  to  assemble.  A  relative  takes  off 
the  sporran,  and  fastens  on  the  sihi  (string),  after  which  all  sit 
down  and  eat.  When  the  hair  is  well  grown  he  leaves  the  Ersmo^ 
and  again  there  is  feasting.  He  is  now  considered  a  man,  and  is 
marriageable.  When  in  me  Eramo  he  is  not  supposed  to  look  upon 
or  be  seen  by  a  woman.  Female  friends  cook  food  and  leave  it 
Outside,  making  a  noise  as  they  leave,  and  shortly  the  lad 
descends,  takes  it  into  the  Eramo,  and  eats  it.  They  spend  the 
time  in  the  Eramo  making  armlets  from  fibres.  The  old  men,  who 
live  mostly  in  the  Eramo,  occupy  themselves  in  working  (plaiting) 
belts,  which  are  worn  by  young  men  after  birth  of  the  first  cbildL 


Digitized  by  Google 


BACES  BIBLIOOBAPHY  GOMMITTKB. 


313 


When  the  first  child  is  bom  the  father  cooks  a  pig  and  food,  and 
tii0  belt,  being  purchased  with  food,  is  then  fastened  on,  there  to 

or,  on  dflfttii  of  ftnear  nlatioii,  II  is  cat  off. 

Wben  in  tim  Ermmo^  wiont  IdiidB  of  food  may  not  be  eaten, 
cspedaDy  taro.  Sago  and  bananas  may  be  eaten,  and  only  a  very 
lew  IdndB  of  flah.  Tbe  young  man's  haar  is  shaven  off  on  entering 
by  a  firien^  for  whom  he  will  do  the  sama 

Not  antQ  after  they  have  left  the  Eramo  is  the  Roaring 
Bull "  seen.  On  the  occasion  of  its  being  worked  all  women  and 
diildren  and  young  men  keep  away.  Near  to  here  are  two  laige 
houses  filled  with  masks,  which  are  all  yery  sacred,  and  are  now 
kept  from  vulgar  gaze  until  after  a  large  feast,  soon  to  be  held, 
when  they  will  be  used  for  dancing,  and  afterwards  burned.  A  short 
time  ago  two  old  men  sat  in  one  of  the  hous»*s,  communicating 
with  tlie  spirits  and  working  the  "Bull."  Large  quantities  of 
food  were  brought  them  by  men.  Not  until  a  youth  has  been 
in  the  Eramo  can  he  wear  a  mask  or  join  in  the  dances  and 
drum -beatings  of  the  tribe,  and  only  then  is  he  considered  a  man. 
Not  until  he  has  desceiuhnl  from  the  Eramo  does  he  know  a 
woman.  All  singing,  dancing,  and  drum-beating  are  considered 
sacred,  and  never  uselessly  done. 

There  is  no  circumcision  practised  in  the  Toaripi  Tribe. 

MABBIAGS. 

When  about  foorteen  years  of  age,  boys  and  girls  go  planting 
in  diftrent  places,  and  there  is  a  custom  (Hiriho),  when  the- 
sftenioon  arrires,  the  boys  get  their  bows  and  arrows  and  msh 
the  giris,  who  make  for  the  sea,  and  if  one  of  them  is  wounded, 
she  is  supposed  to  become  the  wife  of  the  boy  who  fired  the  arrow. 
Many  girls  attend  school  who,  a  few  days  ago,  were  wounded. 

As  already  stated,  there  is  no  betrothal  in  infancy.  A  young- 
man  gives  areca  nuts  to  a  girl,  and  she  tells  her  parents,  and  the 
young  man  informs  his.  The  youth's  father  then  gets  bananas 
snd  areca  nuts  and  carries  them  to  the  maiden's  parents,  and  if 
•ccepted  they  are  said  to  be  betrotlied,  and  the  irirl  carries  firewood 
at  night  to  the  bny's  home.  They  are  not  married  until  the  young 
man  leaves  the  Eramo.  Should  the  girl  not  care  for  the  lad,  she 
informs  her  parents,  and  the  bananas  and  areaa.  nuts  are  returned. 

Before  marriacre,  food  is  collected  in  large  quantities  by  parents 
and  relations  of  the  young  Tiian,  and  on  a  fixed  day  carried  to  the 
girl's  home.  Her  parents  dress  her  in  feathers,  arm-shells,  shell 
necklaces,  and  best  petticoats.  The  bridegroom  remains  at  his 
home.  The  girl,  when  dressed,  sits  on  a  mat  in  presence  of  the  boy's 
parents  and  eats  out  of  a  dish  cooked  specially  for  her.  She  then 
riBM,  and  her  father  places  on  her  shoulder  a  bow  and  a  bundle  of 
srrows,and  she  then  accompanies  the  boy's  parents  to  their  home. 
A  Isrge  party  accompanies  them,  all  carrying  food,  and  preceded 
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by  a  man  carrying  a  bunch  of  ripe  bananas,  which  he  distributes 
one  at  a  time  to  the  crowd  of  children  and  others  who  follow. 
On  arrival  at  the  bridegroom's  liome,  she  takes  ofl'  all  her  tiuery, 
which  then  becomes  the  property  of  the  husband  s  parents,  and 
she  presents  him  with  the  bow  and  arrows ;  a  dish  of  food  having 
been  prepared,  they  both  eat  out  of  it.  The  day  after,  the  woman's 
head  is  ehaven  and  a  lai^  feast  is  prepared  and  distributed  to 
•each  Eramow  She  is  now  a  manied  woman,  and  does  all  the 
work  of  a  married  woman. 

Relations  do  not  as  a  rule  marry.  They  are  polygsmists^  bat 
only  a  few  have  more  than  one  wife.  When  two  or  more 
wives,  they  all  live  in  one  house.  Polygamy  is  not  restricted  to 
ohiefs. 

The  classitication  is  from  the  father,  and  in  the  event  of  war 
children  would  join  tlie  father's  tribe. 

JSons  and  daughters  share  alike  in  land.  A  woman  takes  land 
with  her,  and  dying  without  issue,  the  land  would  return  to  her 
own  family,  brothers  or  sisters.  If  there  are  children,  they 
daim  it. 

Widows,  if  they  have  children,  remain  with  the  husband's  friends; 
if  no  children,  they  return  to  their  own  families.  Should  a  widow 
again  marry,  the  payment  for  her  is  very  greats  and  goes  to  the 
first  husband's  relatives. 

Orphans  are  well  cared  for  by  relatives  of  the  father  and 
mother  ;  after  death  of  l»oth  parents  they  ai-e  divided. 

Women  do  all  the  cooking,  and  a  great  part  of  the  iishiu^. 
Husband  and  wife  j)lant,  fetch  wood,  make  sago,  itc. 

As  a  rule  the  women  are  well  treated ;  not  many  beat  their 
wives.  A  husband  beating  his  wife  would  have  to  bear  the  wrath 
of  all  her  relatives. 

Sometimes  a  woman,  after  a  quarrel,  will  leave  her  husband,  and 
will  remain  with  her  relatives  until  fetched  back  by  him.  A 
woman  leaving  her  husband  takes  all  the  children  with  her. 

THB  TEIBI. 

There  is  one  language,  one  tradition.  There  are  several  chiefs, 
and  no  distinction  between  tliem.  Chieftainship  is  handed  down, 
and  if  there  are  no  sons  the  girls  can  take  it.  The  chief  is 
supposed  to  have  plenty  of  pigs,  and  makes  feasts,  assisted  by 
his  friends.  He  is  not  supposed  to  fight,  and  does  not  carry 
warlike  implements — only  goes  about  with  a  net  bag  containing 
«reca  nuts,  betel,  pepper,  and  lime  calabasli. 

They  have  no  councils.  Each  one  does  his  own  sweet  wilL 
Breach  of  custom  is  punislied  by  the  sufferer.  Theft  or  any  other 
crime  is  so  also.  As  a  rule  there  is  very  little  crime.  When  food 
is  stolen  all  denounce  it,  aud  it  way  lead  to  serious  quarrels. 
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SOCIAL  AND  DOMESna 

Huts  are  built  of  wood,  on  wooden  piles  about  9  feet  above 
the  ground.  The  house  slants  towards  the  back.  In  the  front 
there  is  a  platform.  They  plant  yams,  taro,  sweet  potatoes,  sugar- 
cane, and  always  have  plenty.  There  is  a  very  large  supply  of 
sago,  and  at  all  times  it  is  used.  Spoons  made  from  cocoanuts 
are  used  for  sago  and  any  other  soft  food,  a  one-pronged  fork  is 
used  for  other  food.  They  always  cook  in  pots  bought  from  the  Motu 
tribe.     They  have  two  meals  a  day  as  a  rule,  sometimes  only  one. 

Husband  sleeps  in  the  Eramo,  and  only  occasionally  visits  his 
wife,  and  very  seldom  sleeps  a  whole  night  with  her.  When 
they  are  alone  in  plantations  they  will  have  intercourse. 

Father  and  small  children  will  eat  together,  and  mother,  grown- 
up daughters,  daughters-in-law  or  other  female  relatives  eat  apart. 
Sometimes  grown-up  sons  will  eat  with  the  father,  but  more 
frequently  eome  in  after  the  meal  and  have  their  food. 

Strangers  are  kindly  treated  and  fed  regularly  as  long  as  they 
like  to  remain.  Male  stranfl:er8  live  in  tlie  frames,  women  in 
houses  with  other  women.  They  cover  themselves  from  the  cold 
with  a  cloth,  made  by  the  men  from  the  hark  of  a  tree,  some 
made  from  mulberry  tree. 

They  are  greatly  given  to  ornamenting  themselves,  using 
various  coloured  ochres,  and  marking  in  various  ways.  They 
wear  feathers  and  shell  ornaments  of  various  kinds,  also  collars, 
garters,  and  anklets  made  of  netted  twine.  All  nien  on  feast 
days  wear  a  large  carved  belt,  made  from  the  bark  of  a  tree. 
They  are  all  well  nourished. 

WIZABDS  (Karisu  Vita). 

There  are  none  here,  but  plenty  at  Kerema  and  Vailala.  A 
spirit  enters  into  a  man,  and  he  becomes  Karisu  Vita.  The  spirit 
eves  him  power.  When  he  desires  to  kill  anyone  he  gets  various 
kinds  ol  pLsnts,  cooks  them,  and  drinks  the  water.  He  then  goes 
outside,  and  near  to  where  the  party  is  asleep  whom  he  wishes  to 
destroy.  He  goes  through  some  incantations,  when  pin*  and 
degs'  bones  enter  into  sleeping  one,  who  soon  wakes  up  Si,  and 
sot  long  after  dies.  The  spirit  is  said  then  to  carry  heart,  lungs 
and  liver  to  some  other  place,  where  they  are  buried. 

These  Karisu  Vita  are  employed  by  others,  and  receive  large 
payment  in  pigs,  shell  ornaments  and  feathers. 

When  anyone  is  sick  the  Karisu  Vita  is  fetched,  who  prays,  and 
then  extracts  from  the  sick  one's  body  pigs'  and  dogs'  bonos,  and 
sometimes  men's.  He  is  then  paid.  Should  the  sick  one  die,  it 
is  because  some  spirit  is  having  revenge  for  some  misdeed. 

The  Karisu  Vita  can  cause  sickness,  and  can  drive  it  away. 
They  declare  the  cause  oi  death,  and  point  out  who  killed. 
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The  rain-inakers,  lightning  and  thimdflr  mtkm,  ■an,  wind  and 
calm  makers  reside  cliiefly  at  Oiapu,  and  receive  payment  from 
people  all  round.    There  ia  one  berOi  and  he  offcen  gets  pejnieat 

for  wind,  rain  and  sun. 

To  frighten  away  general  sickness  they  beat  drums,  blow 
conchs,  throw  Hre-sticks,  and  shout. 

OI4TH. 

Only  old  people  die  natural  deaths.  All  others  are  slain  by 
spirits,  it  matters  not  how  they  die.  Relatives  assemble  and 
mourn,  and  cut  themselves  with  shells.  The  body  is  dressed  in 
all  the  ornaments  belonging  to  the  deceased.  They  dig  a  grave 
and  then  place  the  body  in  it.  In  the  evening  all  ornaments  are 
taken  ofi^  the  body  is  covered  over,  and  never  again  uncovered. 
A  house  is  built  over  the  grave,  and  relatives  sleep  there.  If  a 
husband  dies,  the  widow  throws  off  her  petticoats  and  goes  about 
as  if  demented.  Her  first  sign  of  mourning  is  to  plaster  herself 
all  over  with  river  mud  and  Uve  naked  over  the  grave.  Friends 
bring  her  food,  which  she  cooks.  Three  months  after  de^ith  a 
feast  is  made,  and  she  goes  into  black,  which  is  made  from  burnt 
cocoanut  husk  and  water.  The  last  mourning  is  a  dress  that 
covers  from  the  neck  to  the  knees,  made  of  native  twine,  netted. 
Widows  mourn  for  very  long.  I  have  known  them  continue  it 
for  three  or  four  years. 

After  death  the  spirit  roves  about  until  thefo  is  plen^  of  food 
got  together,  when  a  double  canoe  is  carried  to  the  side  of  the 
grave.  A  number  of  young  men,  artistically  dressed  in  their 
finest,  get  in,  and  stand  with  paddles  ready  to  pull.  A  largo 
quantity  of  food  is  placed  on  the  centre,  the  widow  sits  beside  it^ 
there  is  then  a  loud,  long  shout,  and  the  young  men  paddle. 
They  soon  get  out,  and  the  canoe  and  food  is  carried  to  the  river, 
and  in  the  evenin<,'  the  food  and  areca  nuts  are  divided  amongst 
the  relatives.  The  spirit  has  now  gone  to  Lavau,  far  away  to 
the  west. 

SPiaiT  WORLD. 

Motu  motu  (Toaripi)  spirits  go  to  the  west,  and  tiiere  all 
meet.  Those  there  first  will  be  informed  of  the  approach  of 
friends,  and  they  will  come  to  meet  them,  throw  their  arma 

round  them,  and  embrace  them.  In  Lavau  they  build  houses, 
plant  food,  and  live  as  man  and  wqfe  as  we  do  here.  It  is  a 
good  place,  with  a  constant  and  plenteous  supply  of  food. 

MYTHOLOGY. 

Hiovaki  Semese,  one  spirit,  who  lives  in  the  heavens,  made 
the  sea  and  the  land.  There  was  nothing  until  he  descended. 
When  he  made  the  sea  and  land  he  dwelt  at  Meveave^  and  there 
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he  planted  trees  which  cause  elephantiasis ;  henoe  the  prevalence 
<if  that  disease  «t  Meveave.   They  take  offerings  to  Hiovaki,  and 

seek  his  favour  in  fighting.  All  killed  in  lighting  go  to  HiovakL 
Hiovaki  is  the  son  of  Semese  by  his  wife  Kauue.  He  has  a 
jonnger  brother,  and  they  divide  work — Miai  is  his  name. 

Hiovaki  made  first  men  and  women  from  a  cocoanut  tree 
which  1)6  cut  down,  and  he  first  taught  men  how  to  build  houses 
and  Eramos. 

I  cannot  find  that  they  deify  heroes  or  ancestors.  Spirits 
both  help  and  injure  men.  * 

PBiLOLOGT  (see  Motu  Grammar). 


H)  KOIABI  TBIBB. 

BIRTU  AND  CHILDHOOD. 

When  a  woman  is  known  to  have  procrcate<l,  her  husband 
takes  a  spear  and  points  it  at  her  breasts,  signifying  he  wants  a 
son,  males  being  more  desired  than  females.  When  it  is  certain 
a  woman  is  in  such  a  state,  food  is  cooked  and  a  feast  (udugui) 
ia  Bade  fay  tke  parents  oi  the  husband  and  wif and  eaten  by 
woman  and  all  friends  and  relatives.  The  woman  is  not  then 
sacred,  but  oooks  food  and  sleeps  witii  her  hnsband. 

When  pains  of  childbirth  first  b^gin,  her  friends  get  a  supply 
of  dried  banana  leaves,  spread  them  on  the  floor,  and  on  these  she 
lies.  The  house  will  be  full  of  women,  the  only  males  present 
being  her  father  and  husband.  The  father  will  call  on  the  .spirits 
of  his  forefathers  to  come  and  help  his  beloved  daughter  in  her 
pains.  He  will  take  an  old  cocoanut,  break  it  in  two,  and  over 
it  prays  that  the  child  may  be  quickly  \)om.  Food  is  cooked  by 
the  woman's  friends,  and  the  women  in  attendance  eat  it.  The 
hndiand,  when  the  pains  are  great,  takes  off  his  sihi  (strings 
cn^  artiele  of  dothing  wom^  and  annlefea  and  sits  apart.  The 
aihi  is  made  fast  to  a  rafter  in  the  roo^  and  in  pain  the  woman 
hangs  on  to  it.  An  old  man,  a  member  of  that  part  of  the  tribe^ 
is  fetched,  who  looks  at  the  woman,  then  goes  inland  and  plucks 
long  grass,  returns  to  the  house,  breaks  the  grass  up  small  and 
places  it  in  a  dish,  pours  water  over  it,  repeating  a  prayer  and 
brwithing  on  it.  The  grass  is  then  thrown  away,  and  the  water 
poured  on  the  woman's  head,  who  sips  what  flows  over  to  her 
mouth.    The  old  man  leaves,  and  soon  after  the  child  is  born. 

When  the  child  is  bom,  food  is  prepared  by  friends  of  both 
partiea.  When  the  navel  string  drops  (dokoru  negea),  mora 
food  is  cooked. 

The  woman  stays  in  the  house  after  the  birth  of  her  first  child 
for  a  month  or  two.  When  she  goes  out  for  the  first  tisie^  food 
is  again  oOoked  (hadihoa).    From  the  birth  the  .woman  becomes 
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saofed,  «id  h  nol  Umehtd  hj  tba  Inubuid,  nor  oaa  he  approMh 
any  other  woman,  nntil  the  child  is  grown,  crawls  ahoat^  and 
picks  up  food. 

The  woman  does  not  cook  food  during  the  time  the  child  is 
small,  kst  the  child  should  suffer ;  the  husband  cooks,  or  fnends. 
for  him. 

Illegitimate  children  only  are  destroyed.  I  know  of  no 
infanticide  anywhere  in  New  Guinea. 

The  first-l)orn  cliild,  if  a  son,  is  named  by  the  father  ;  if  a 
daughter,  by  friends.    Children  are  named  frequently  from  events. 

Deformed  children  are  not  destroyed.  Fathers  frequently 
nurse  children,  and  are  very  fond  of  them. 

Children  are  carried  in  arms»  and,  when  grown,  on  the  hqps. 
The  cradle  used  is  a  netted  hag,  hung  up  to  a  rafter,  and  swung 
to  and  fro. 

The  child  is  long  suckled.    I  have  seen  children  playing  with 

spears,  bows  and  arrows,  sporting  in  the  sea,  and  spying  the 
mother,  rush  up  to  her,  insist  on  her  sitting  down  until  they  have 
been  suckled.  Women  suckling  frequently  suckle  a  young  pig  or 
a  pup  at  the  s;une  time.  1  have  seen  a  child  at  one  breast  and 
a  pig  at  another. 

Nothing  is  applied  to  the  child's  head  to  regulate  its  shapes 
When  the  child  is  first  washed  with  lukewarm  water  the  head  is 
squeesed  to  make  it  round.  At  Levalupoand  Eelema,  after  burth, 
the  mother  and  child  bathe  in  the  sea. 

All  children  are  lovingly  cared  for.  Discipline  is  unknown, 
'^they  grow."  Fathers  teach  sons  to  fight,  hunt,  fish,  plant,  and 
to  make  nets,  and  mothers  teach  girls  to  make  pottery,  cook,  itc. 

Children  are  betrothed  sometimes  in  infancy  by  their  parents. 
The  boy's  father,  seeing  a  nice  girl,  or  because  of  friendship,  will 
take  a  present  of  food  to  the  girl's  parents,  signifying  he  wishes 
their  daughter  for  his  son.  If  the  food  is  taken  it  is  agreeable, 
and  the  betrothal  is  made.  The  mother  and  daughter  will 
constantly  visit  the  boy's  home,  fetching  water,  wood  and  food. 
The  food  is  cooked  in  the  boy's  house  1^  the  girl's  mother,  and 
eaten  by  the  boy's  parents. 

HATUBrrr  {Tltbua-koht), 

When  menses  are  first  seen,  the  girl  will  be  ordered  to  wash  the 
bloo<l  otT  her  legs,  and  ttiught  how  to  use  her  under  rami  (j>etticc»at). 
"When  getting  better  food  is  cocJced,  and  friends  invited,  and  an 
aunt  will  then  take  some  of  the  food,  pass  it  round  her  head, 
body,  and  under  her  legs,  praying  to  the  spirits  that  the  girl  may 
grow  up  strong,  beautiful  and  pure.  The  girl  will  be  taudit  to  keep 
pure,  to  remember  that  for  a  virgin  a  great  |»rice  is  paid.  During 
menstruation  she  is  not  sUowmI  to  eat  pig,  fish,  or  kangpupoo. 
They  reach  the  age  of  maturity  when  thurteen  or  fourteen  yean 
old. 
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At  Kabadi  and  Kara,  girls,  on  reaching  maturity,  are  kept 
indoors  for  a  long  time,  well  fed,  and  not  allowed  to  be  in  the 
sun.  When  they  are  to  go  oat  a  feast  is  prepared  by  her  parents, 
and  she  mixes  with  the  company,  dressed  up  with  all  the  finely 
STailable. 

Qirls  also  have  tattoo  marks  made  at  Tarions  times,  and  when 
menses  appear,  the  finale  is  made  between  the  legs  and  back,  and 
then  she  waits  until  marriage,  when  her  chest  is  done. 

In  Mota  and  other  tribes,  lads  when  about  1 4  years  old,  or 
when  hair  appears,  receive  the  sihi  (string).  When  the  parents 
think  the  time  has  arrived  he  is  sent  to  lus  aunt  on  father's  side 
with  food,  pif^,  and  arm-shells,  and  she  ties  on  the  sihi.  Hp 
receives  prosonts  from  father's  and  mother's  relatives,  and  visits 
every  part  of  the  village.  If  there  is  any  girl  he  likes  he  may 
spend  the  evenings  with  her,  she  lying  close  to  him,  it  may  l^e  on 
his  arm,  but  thev  must  have  no  intercourse.  If  he  has  not  been 
betrothed  he  can  then  select  the  girl  he  wishes  for  wife,  and  will 
inform  his  parents  of  it. 

There  is  no  circumcision,  and  the  only  place  I  have  seen  it  waa 
on  Rook  Island. 

KARIUAaB. 

Marriage  is  by  payment.  After  betrothal,  the  boy's  parents 
and  relatives  give  articles  of  valae  to  the  girl's  parents,  also  give 
food,  fish,  wallaby,  and  jng,  when  these  can  be  gotb  Near  relativea 
do  not  many. 

A  young  man  who  has  been  betrothed  will  sleep  in  the  girl'a 
house,  leaving  it  before  morning  liijht ;  his  parents,  knowinsf  where 
he  has  been,  will  ask  him  if  he  has  been  with  the  girl,  and  if  they 
had  connection.  The  same  is  askod  of  the  girl  by  her  parents,  and 
if  answered  in  the  affirmative,  the  girl  is  that  day  taken  to  the 
husband's  house,  food  is  cooked  by  tlu^  friends  of  both  parties, 
husband  and  wife  eat  out  of  one  dish,  and  she  remains  in  the 
husband's  home.  Afterwards,  final  payment  is  made,  the  husband's 
friends  carry  to  the  bride's  patents,  arm-shells,  necklaces,  toma- 
hawks, and  food.  The  bride  takes  home  with  her  to  her  huslmnd 
cooking  pots,  water  pots,  fish  net,  hunting  net,  spear  and  shield, 
bow  and  arrows. 

Many  betrothed  ones,  not  caring  for  one  another,  never  come 
together,  and,  the  girl  marrying  another,  the  payment  is  made  to 
the  betrothed.  There  is  generally  a  good  deal  of  trouble  about 
sach  lapses. 

There  is  polygamy :  it  varies  in  the  various  tribes-— in  some 
many,  in  others  few.  It  depends  upon  the  wealth  of  a  man  the 
number  of  wives  he  has.  The  more  he  has  the  more  food  he  will 
have,  and  hence  the  greater  man  he  becomes. 

Children  follow  their  father's  trib<%  but  can  hold  property  in 
their  mother's.    In  war  they  follow  their  father's.  Sometimes,. 
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when  biooght  up  in  the  mother'fl^  they  become  memben  of 

the  same. 

Property  is  divided  equally  between  sons  and  daughters,  and 
the  latter  hold  land  equally  with  the  former.  A  woman  marrying 
into  another  tril»e  takes  land  with  her.  Leaving  her  husband,  or 
dying  childless,  the  land  belongs  to  her  father's  party.  If  there 
are  children,  on  the  death  of  the  parents  property  will  be  equal] j 
•divided  between  tons  «nd  daa|^ter&  A  widow  it  tnated  very 
well;  she  belongs  to  her  hnsbuid's  party,  and  shoold  she  manr 
again,  the  payment  will  go  to  them.  When  old  they  are  weU 
cared  for  by  their  children  and  friends.  Orphans  are  adopted  bj 
the  friends  of  their  father  and  mother. 

Relatives  do  not  marry,  as  they  say  it  is  one  blood.  Gonsins 
of  several  degrees  are  called  brothers  and  sisters. 

The  married  woman  is  fairly  well  treated.  Some  husbands  are 
wife-beaters.  The  Kirarians  (inland  tribe)  often  kill  their  wives. 
She  is  supposed  to  care  for  the  house,  fetch  and  cook  food ;  she 
assists  in  planting,  but  the  husband  does  all  the  heavy  work. 
She  follows  to  ihe  tight,  urges  the  hosband  on,  and  helps  in 
looting. 

THB  TEIBK. 

In  former  ages  there  must  have  been  ofaiefs  of  aome  power, 

but  now  their  power  is  very  iiomiaaL  Nomhttn  is  thflva  a  real 
4shief  with  kingly  or  priestly  power  to  be  felt 

A  people  speaking  one  language  and  with  like  traditions  we 

have  called  a  triV)e. 

Many  become  chiefs  by  force  of  character,  prowls,  large 
family  connections,  and  plenty  of  food.  These  often  come  to  the 
front,  and  the  real  hereditary  chief  sinks  into  insigniticanoe. 
.Sometimes  a  sorcerer  will  hold  great  iuiluence  over  a  tribe  and 
neighbouring  tribes.  The  oldest  member  of  a  Ismily  would  be 
oaUed  a  dik^  and  woald  be  listened  to  in  restraining  from  or 
urging  on  to  fight  or  kilL  In  making  peace  or  friendship^  it 
would  be  done  through  him.  Chiefs  such  as  mentioned  declare 
taboo,  order  feasts  and  danoes,  and  have  a  kind  of  snperintendenoe 
over  others. 

There  is  no  tribal  council  and  no  law.  There  is  no  one  who 
can  pass  punishment  on  another.  Only  custom  is  honoured. 
Breaking  a  taboo  the  spirits  punish. 

SOCIAL  AND  DOMESTia 

Nearly  everywhere  huts  are  built  on  piles ;  at  Maiva  and 
some  parts  of  Eelema  they  are  built  on  the  ground.  In  the  Motn 

district  some  of  the  villages  are  built  at  sea.  The  huts  varv  in 
kind,  from  the  small  humpy  to  the  tine  large  houses  of  Kalo. 
8ome  are  square,  with  a  level  ridge  pole ;  otherd  are  round  at 
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the  top^  and  ihaped  like  »  okdoo  afloat ;  ofeben  like  a  eauoe  tamed 
apaide  down;  othera  like  a  orooodile  with  lai|;e  open  mouth. 
They  are  built  of  wood,  aome  of  bamboo ;  aome  thatobed  with 
sago  leaf,  others  with  nipa  leaf,  and  others  with  long  graea. 
The  flooring  in  some  parts  is  large  planks  made  from  old  canoes  ; 
in  other  tribes  strips  of  palm,  and,  inland,  frequently  the  sago 
leaf  stem. 

In  cultivating,  the  earth  is  turned  over  with  long,  pointed 
sticks,  natives  standing  in  a  row,  and  each  native  with  two 
sticks.  When  dry,  the  women  go  over  the  ground,  pick  out  all 
roots  and  burn  them,  brciikinpf  up  the  clods  with  short  pieces  of 
hard  wood  at  the  same  time.  The  fencing  and  hard  work 
generally  is  done  by  the  men,  the  women  assisting.  The  women 
plant,  weed,  and  fetch,  the  men  assisting.  Yams,  bananas,  sweet 
potatoes,  and  sugar-cane  are  the  chief  kinds  of  food,  and  in  some 
districts  these  grow  abundantly. 

Food  is  cooked  in  pots  made  from  clay  by  the  women,  and  in 
some  parts  earth  ovens  are  sometimes  used. 

There  is  only  one  meal  a  day,  and  that  in  the  afternoon. 

As  a  rule^  strangers  are  kindly  reoeiTed,  but  sometimes 
rudely,  and  even  cruelly,  treated.  At  Aroma  they  were  badly 
treated. 

Visitors  are  generally  met  in  a  kindly  manner,  and  have  food 
cooked  for  them.   Friends  bring  dishes  of  food  aiid  place  near  to 

visitors. 

All  the  tribes  love  dress,  and  use  flowers  and  variegated  leaves. 
In  many  parts  they  very  artistically  paint  the  face.  On  the  head 
they  wear  various  kinds  of  head  dresses  made  from  birds'  feathers, 
and  greatly  delight  in  the  whole  plume  of  the  Parndisea  rcj^iana. 
They  have  shell  ornaments  on  the  forehead,  also  necklaces,  marie 
from  small  shells,  dogs'  teeth,  and  kangaroos'  teeth.  On  the 
breast  they  wear  a  large  pearl-shell  crescent.  Everywhere  they 
wear  tortoise-shell  earrings  ;  in  some  districts  they  are  very  large. 
In  the  nose  they  wear  ground  pieces  of  shell,  and  sometimes 
coral,  also  pieces  of  wood  when  not  dressed.  On  their  arms  they 
have  large  toeas  (arm-shells,  made  from  a  large  conical  shell)  ;  also 
armlets,  made  from  vines,  pandanus  leaves,  and  reeds.  Round 
the  body  they  have  belts  of  various  kinds,  some  made  of  native 
doth  and  coloured,  others  made  of  the  bark  of  a  tree^  nicely 
esrved,  and  inlaid  with  lime  and  red  ochre.  On  legs  they  wear 
knitted  garters  and  anklets,  some  very  tastefully  worked.  The 
most  dressy  of  all  the  tribes  is  the  Eelema. 

The  Dahuni  natives  wear  the  soft  part  of  the  sago  leaf,  which 
covers  the  person,  and  they  look  respectable.  Mailiu,  ^rtm^u^ 
Levalupo,  Motu,  Eelema,  and  others  wear  only  a  string,  and  on 
occasions  a  narrow  piece  of  native  cloth,  coloured.  Kabadi, 
Nara,  Lolo,  Maiva,  Kiveri,  cover  the  person  with  apiece  of  native 
doth,  and  are  ashamed  if  seen  without  it. 
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As  a  Tii]fl^  the  nativw  are  well  nourished,  end  have  plenlj  to 
eat  'f  but  lome  seasons,  such  as  this,  there  is  a  great  soardtj  of 
lood  in  some  distriots^  and  hunger  is  known. 

WIZABDB  (or  80BOSBSB8). 

Generally  descend  from  father  to  son.  Spirits  are  supposed  to 
1)0  their  fsmiliarB.  They  oanse  stckness,  and  remove  it  They 
withhold  and  give  rain.   They  give  fine  weather  at  sea»  and  cause 

storms.  They  kill  by  their  magic,  and  discover  the  caoses  of 
death.  They  are  much  feared,  and  large  presents  are  given  to 
them,  such  as  large  pigs,  arm-shellfl^  necklaces,  tomahawk^ 
tobacco^  and  food  of  various  kinds. 

Death  occurs  by  some  unseen  agency.  The  sorcerer  pronounces 
the  tribe  that  is  guilty,  and  sometimes  the  individual,  and  tlien 
the  dead  will  be  revenged,  just  as  if  they  had  been  killed  by  the 
hand  of  an  enemv. 

Spirits  travel  l)y  nif^'ht,  and  cause  sickness  and  de«'>th. 

Mourning  continues  for  a  long  time.  The  juice  from  the  btxly 
is  rubbed  over  the  chest  and  back,  and  sometimes,  mixed  with 
black,  it  is  rubbed  over  the  whole  body.  Friends  and  relatives 
sleep  over  the  grave.  At  stated  times  food  is  cooked,  presented 
to  the  dead,  and  eaten  by  the  living.  At  death  they  cot  them- 
selves with  shells  and  flint,  and  do  so  until  the  blood  flows  freely. 

In  Eelema,  for  some  time  they  besmear  themselves  with  mud 
ag  a  mark  of  mourning.    Food  is  cooked,  and  they  then  use  black. 

The  dead  are  wrapped  in  old  mats  or  native  cloth,  and  laid  in 
a  grave  covered  with  a  plank.  In  some  districts  great  mounds 
of  earth  cover  the  graves. 

The  funt  ral  is  attended  by  friends  and  relatives,  and  these  also 
dig  the  grave.  The  grave  is  dug  under  the  house  or  in  the 
Tillage  street. 

A  chief  will  be  buiied  with  his  finery  on.  Over  the  grave,  if  a 
man,  the  bow  and  arrows  and  spear  used  by  him,  also  oookiBg 
jK>t  and  dish,  and  small  bag  containing  lime  calabash  and  betel 

nuts,  will  be  placed.  If  a  woman,  her  petticoat^  cooking  pots^ 
and  dishes,  and  any  other  article  she  used  much. 

A  year  is  very  general  for  mourning  for  grown-up  people, 

especially  for  husband  or  wife.  T  have  known  widows  in 
mourning  for  three  or  four  years,  and  wiilowers  for  two  years.  It 
is  indecent  to  get  married  within  a  year  or  two. 

SPIRIT  WO^LD. 

Spirits  go  west  towards  the  setting  sun.  On  leaving  the  body 
they  seek  some  point  of  land  near  to^  and  there  await  some 
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friendly  spirits,  who  lead  them  away  to  a  land  of  plenty.  All 
with  a  pierced  nose  pass  into  that  country,  hence  every  native 
has  the  nose  pierced  in  childhood.  The  Motuans  say  the  spirit  is 
dried  over  a  fire,  and  when  light  and  dry  is  taken  into  Taaru. 
ftpirit  land  is  one  of  plenty,  and  there  they  live  as  they  do  here. 
Tiiere  is  dea^  there,  and  after  it  the  spirits  become  li^ts 
(mamaro)  that  wander  over  the  sea. 

When  ehiefs  or  leading  men  in  families  are  laid  in  the  grave, 
friends  bend  down  and  speak  into  their  ears,  and  ask  that  tliey 
may  V)e  remembered  in  that  other  state,  and  that  they  always  may 
have  plenty  of  dugong,  turtle,  fish  of  all  kinds,  and  kangaroo. 

MYTHOLOOT. 

The  Boreerers  and  soroeresses  have  oommnnioation  with  spirits, 
and  it  is  they  who  know  all  about  the  other  statM.  Spirits  can 
both  help  and  ii^ore  men,  and  are  more  dreaded  than  loved. 

PHILOLOGY. 

See  Motu  Grammar,  by  Mr.  Lawes,  and  list  of  words  at  end. 


(2.)  Manoaia  (Hsbviy  Islands),  by  Ret.  W.  Wyatt  Oill. 

BIBffB  AND  OBILDHOOD. 

On  the  island  of  Mangnia,  in  the  Hervey  Group,  as  soon  as  a 
child  is  born,  a  leaf*  of  the  Awcasia  indica  (Seeuian)  was  cut  off, 
its  sides  carefully  gathered  up,  aud  filled  with  pure  water.  Into 
this  extempore  baptismal  font  the  child  would  be  placed.  First 
tieing  with  a  bit  of  "tapa"  (native  cloth  made  from  the  inner 
bark  of  the  Broussonetia  papyri/era)  the  part  of  the  navel-string 
nearest  the  infant,  tlie  right  hand  of  the  operator  longitudinally 
divided  the  cord  itself  with  a  bamboo-knife.  The  dark  coagulated 
blood  was  then  carefully  washed  out  with  water,  and  the  name  of 
the  child's  god  declared,  it  having  l^een  previously  settled  by  the 
parents  whether  their  little  one  should  belong  to  the  mother's 
tribe  or  to  the  father's.  Usually  the  father  had  the  preference  ; 
but  occasionally y  when  the  father's  tribe  was  devoted  to  tur  ui.sh 
sacrifices,  the  mother  would  seek  to  save  her  child's  life  by  getting 
it  adopted  into  her  own  tribe^  the  name  of  her  own  tribal  divinity 
being  prononnoed  over  the  babe.  As  a  role^  however,  a  father 
would  stoically  pronounce  over  his  child  the  name  of  his  own 


•yronStoUtecttnclnnuiifefMoe.  Tlw  Aiwiia  ImWw  toft  glgmntto  Moid,  the  natiyt 
Mawo(wlileliii'*kape." 

u2 


324 


▲USTEALA8IAN  AXD  P0LYN£8IAN 


god,  Utakea,  Teipe,  or  Tangiia,  which  would  almost  certainly 
insure  its  destmotion  in  after  years.  It  was  done  as  a  point  of 
honour ;  besides,  the  child  might  wi  be  reauired  to  sacrifice^ 
although  eligible.  The  bamboo-knife  would  be  taken  to 
«  marae"  of  the  god  spedfied,  and  thrown  on  the  ground  to  rot. 
If  a  second  god's  name  were  pronounced  over  1^  child,  the 
bamboo-knife  would  go  to  one  "  marae  "  and  the  name  of  the 
babe  only  be  pronounced  over  the  second  "  marae."  Tlie  removal 
of  the  coagulated  blood  was  believed  to  be  higlily  conducive  to 
health,  all  impurities  being  thus  removed  out  of  the  systtMu. 

An  analogy  waH  believed  to  exist  between  the  pith  of  a  tree 
and  the  umbilical  cord  at  birth.  Hence  the  expressions  ''ara  io" 
i.e.j  "  pathway  of  the  pith,"  or  simply  "io^f  "  pith,"  are  still 
used  for  «  God.'' 

On  the  island  of  Rarotonga,  when  a  boy  was  bom,  a  collection 
of  qiears,  dubs,  and  slinging  stones  was  made.  Wlien  the  sun 
was  setting,  a  leaf  of  that  gigantic  aroid,  Alocana  indica,  filled 
with  water,  was  held  over  these  warlike  weapons,  and  the  umbilical 
cord  treated  as  above  described.  The  idea  was  that  the  child 
should  grow  up  to  be  a  famous  warrior. 

The  wife  is,  as  a  rule,  isolated  from  her  husband  ten  nights  only. 

Infanticide  was  rarely  practised  in  the  Hervey  Group,  excepting 
at  Karotouga,  where  it  was  common. 

In  six  out  of  of  seven  islands  of  the  Hervey  Group  cannibalism 
ceased  only  with  the  introduction  of  Christianity.  It  is  worthy 
of  note  that  on  the  remaining  island — Mnngam  thfn  revolting 
practice  ceased  before  the  introduction  of  Christianity,  a  circum- 
stance un[>aralleled  in  Polynesia.  It  was  in  this  wise  :  About  a 
century  before  the  Gospel  was  conveyed  to  those  islands,  the 
famous  priest-chief,  Mautara,  had,  by  craft  and  force,  crushed  out 
all  his  foes,  and  seized  the  reins  of  government.  Tliere  was  not  a 
person  living  on  the  island  but  was  connecte<l  with  him  or  his  by 
worship,  blood,  or  marriage.  When  this  far-seeing  man  ac(iuired 
absolute  power,  he  wisely  forbade  cannibalism,  through  fear  of 
perpetuating  the  anarchy  which  for  generations  had  existed.  StOl 
the  old  habit  showed  itself  again,  even  in  Mautara;  and  solitary 
instances  of  cannibalism  are  known  to  have  taken  place  in  later 
times  by  stealth,  not  openly  and  constantly  as  in  the  early  days 
of  the  celebrated  priest-chief. 

Old  cannibal  Hervey  Islanders  have  assured  me  that  human 
flesh  is  "far  superior  to  pig."  My  worthy  friend  and  helper, 
Maretu  of  Rarotonga,  was,  in  early  manhood,  a  cannibal.  This 
I  learnt  from  his  own  lips.  But  the  last  generation  that  practised 
cannibalism  has  entirely  disappeared.  Their  descendants,  in  many 
instances,  through  shame,  deny  the  well-known  facts  of  the  |vast. 


tlii  Maori  "iho"  ('-io)  xamoM  tUe  /unu  unUtUietu,  Sde  "Mjrtha  ami  Soagi"  by  tiiv 
gfwent  writer,  pag*  87. 
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At  Mwngalis  Mid,  I  bdiere,  the  other  idencb  d  the  Hervey 
Oroap,  it  was  enatonuury  to  prepare  the  body  in  tiiis  wise :  The 
long  spear,  inserted  at  the  fundament*  ran  through  the  body, 
afqpeaiiog  again  with  the  neck.  As  on  a  spit,  the  body  was  slowly 
singed  over  a  fire,  in  order  that  the  entire  cuticle  and  all  the  hair 
might  be  removed.  The  intestines  were  next  taken  out,  washed 
in  sea-water,  wrapped  up  in  singed  banana  leaves  (a  singed 
banana-leaf,  like  oil-silk,  retains  liquid),  cooked  and  eaten,  this 
lieing  the  invariable  perquisite  of  those  who  prepared  the  feast. 
The  body  was  cooked,  as  pigs  now  are,  in  an  oven  specially  set 
Impart)  red-hot  basaltic  stones,  wrapped  in  leaves,  being  placed 
inside  to  insure  its  being  equaUy  done.  Hie  best  Joint  was  the 
tlii^  In  natave  phrawology,  nothing  would  be  left  but  the 
nails  and  the  bones."  It  is  worthy  of  notice  that  only  warriors 
partook  of  these  horrid  feasts  in  the  Hervey  Group,  very  rarely, 
and  by  stealth,  women  and  children  (as  in  times  of  famine),  or  the 
remains  of  a  broken  clan  hiding  in  the  forest  or  in  caves. 
Indeed,  wlien  a  warrior  wished  his  son  to  partake  of  human  flesh 
for  the  first  time,  it  was  needful  to  deceive  the  lad  by  saying  "  it 
was  only  a  bit  of  pork."  Of  course,  when  the  truth  oozed  out, 
the  son  felt  less  scruple  in  following  the  evil  ways  of  his  father 
and  nndes.  Taoro^  of  Barotonga,  cooked  his  only  child  (a  son)  as 
a  return  feast  for  his  cannibal  friends.  There  can  be  no  question 
that,  at  ISrsti  an  inward  voice  protested  against  tins  mmatural 
practice.   Yet,  after  a  time^  they  learned  to  g^ory  in  their  shame. 

For  many  generations  after  the  settlement  of  the  islands 
cannibalism  was  rarely  practised.  Native  tnwlitions  distinctly 
informs  7vhtn  it  was  first  sanctioned  by  the  autliority  of  l^^ading 
men,  and  thus  grew  to  be  customary.  Strange  that  on  Mangaia 
it  should  again  have  ceased.  In  the  opinion  of  many,  in  the 
deadlock  which  existed  about  the  date  of  the  introduction  of 
Christianity,  the  natives  of  Mangaia  would  have  relapsed  into 
camdhalism.  The  deadlock  was  tius : — Tea<y  wonld  only  consent 
to  beat  the  dmms  of  peace  on  condition  that  his  two  maternal 
nndes,  the  leading  Tistorioos  warrior  chiefo  (Tea6  being  himself 
amongst  the  yanquished)^  were  slain,  and  laid  on  the  altar  of 
Bon^o  as  the  price  of  pnce  1  It  was  lor  this  that  TeaO  lost  Ids 
rank  in  after  days. 

Deformed  children  are  very  kindly  treated  indeed,  although, 
perliaps,  the  deformity  was  occasioned  by  the  cruel  treatment  of 
the  parents  in  a  burst  of  passion. 

A  single  child  is  universjilly  carried  astride  on  the  hip  of  the 
mother.  "  Thy  daughters  shall  be  nursed  at  thy  side"'  (Isaiah, 
be  4.).  When  there  is  a  second  child  to  be  carried,  it  is  placed 
on  the  shoulders  of  the  moUier,  so  that  it  rides  trinmplumtly, 
holding  on  to  the  hair  of  the  parent.  This  leaves  one  hip  free  to 
cany  a  basket  of  food  and  cooking  leaves.  It  is  rare  for  a  fatiber 
to  carry  his  child. 
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I  have  known  a  lad,  three  years  old,  to  be  still  suckled,  but  in 
general  the  period  of  suckling  does  not  extend  beyond  two  years. 
Too  often  infants  are  not  suckled  at  all,  on  the  plea  that  the 
"mother's  milk  is  bad."  Such  children  are  "mama  paru,"  i.e., 
brought  up. by  hand.  Bits  of  "  taro  {Caiadium petioiaium),  well 
chewed,  are  given  to  it  from  time  to  time.  The  kernel  of  an  old 
oocoannt  is  finely  scraped,  the  ripb,  oily  juioe  is  then  expressed 
from  it|  and  given  in  small  quantities  to  the  infant.  The  spoon 
anciently  used  for  the  purpose  is  the  leaf  of  the  gardenia.  I  have 
often  wondered  how  the  stomach  of  the  infants  ehould  be  able  to 
stand  it ;  but  they  do,  and  become  fine  moi  and  women.  Of  late^ 
however,  the  use  of  the  cocoanut  has  gone  out  of  fashion,  much 
to  the  detriment  of  the  children.  The  soft,  half>fonned  kernel 
itself  is  much  used  as  the  child  becomes  stronger. 

Many  natives  feed  their  new-born  children  on  **  paka,"  the 
baked  leaves  of  the  "  taro,"  dipped  in  water.  The  mortality 
amongst  infants  thus  reared  is  great^  and  should  they  attain  to 
adult  age  they  have  a  diminutive  frame. 

A  chiefs  child  would  have  three  or  four  wet  nuisesi  in  order 
to  produce  the  enormous  frames  for  which  they  were  famona 

It  is  customary  for  a  native  woman,  when  visiting  her  friend^ 
to  suckle  her  in&int. 

At  Rarotonga,  to  regulate  the  shape  of  the  child's  head,  it 
was  a  common  practice  to  apply  slabs  of  soft  wood  ("  buka  tea 
to  the  forehead  and  back  of  the  head  to  produce  the  desired 
shape,  i.e.,  a  high  head.    This  practice  did  not  obtain  on  Mangaia, 
nor,  I  think,  on  any  other  island  of  the  Jiervey  Group. 

It  is  still  customary  in  the  Hervey  Group  for  mothers  to  pieae 
with  the  palm  of  the  hand  the  noses  of  their  infants,  so  that  thej 
may  grow  squat  and  round,  "not  (as  I  once  overheard  a  woman 
say)  like  the  Mf «,  starved  nose  of  the  white  race." 

When  children  are  small  they  are  spoiled  by  their  parents ; 
but  when  of  a  useful  age  all  this  disappears,  and  many  of  them 
have  a  very  hard  life.  The  curse  of  native  family  life  is  adoption  ; 
this  makes  discipline  almost  impossible.  A  cross  word  will  make 
the  youngster  run  off  to  its  adopted  parents,  who  sympathise 
where  they  ought  to  scold  I  have  known  parents  take  a  present 
of  food  to  the  runaway,  and  humbly  entreat  his  return  ;  but  all 
in  vain  !  These  adopted  parents,  however,  will  resolutely  set 
themselves  to  discharge  the  duties  of  real  pacents  in  tearhing  the 
youngster  the  arts  ne^iil  in  after  life. 

The  betrothal  of  the  female  child  often  takes  ptaoe  in  the 
fsmilies  of  chiefs,  in  order  to  secure  a  suitable  match.  In  that 
case  the  girl  is  continually  receiving  presents  from  the  family 
into  which,  at  adult  (say  13  or  14  summers)  age,  she  is  to  marry. 
Should  the  contract  not  be  fulfilled,  full  payment  is  exacted  for 
all  these  gifts  ;  but,  as  a  rule,  the  contracts  are  well  kept,  so 
many  parties  being  interested  in  the  the  affair. 
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VATURmr. 

When  circumcised,  a  lad  considers  himself  to  be  a  man.  This 
rite  was  not  unfrequently  delayed,  so  tliat  the  lad  might  beoome 
a  finer  man.    It  was  performed  al)out  the  age  of  17  or  18. 

A  Hervey  Island  girl  may  be  considered  mature  at  the  age  of 
14.  It  must  not  be  imagined  that  the  ages  of  children  wei'e 
marked  oS  by  years,  as  wi^  us. 

For  femaiesy  a  slight  tatooin^  the  patterns  being  different 
from  those  on  males. 

She  is  expected  to  make  her  dfhfi  by  taking  part  in  the  next 
grand  dance.  The  great  requisites  of  a  Polynesian  beauty  are  to 
be  fat  and  as  fair  as  their  dusky  skins  will  permit.  To  insure 
this,  favourite  children  in  good  families,  whether  boys  or  girls, 
were  regularly  fattened  and  imprisoned  till  nightfall,  when  a 
little  gentle  exercise  was  j^erniitted.  If  refractory,  the  guardian 
would  even  whip  the  culprit  for  not  eating  more,  calling  out, 
**  Shall  I  not  be  put  to  shame  to  see  you  so  slim  in  the  dance 

These  dances  invariably  took  place  in  the  open  air,  by  torch- 
light. About  a  y<B«r  was  required  for  getting  up  one  such 
entertainment  This  long  interval  was  needed,  firsts  for  the 
oompoeing  of  songs  in  honour  of  the  fair  ones  aiul  the  rehearsal 
of  we  performers ;  secondly,  for  the  growth  of  "  taro,"  Ae,, 
to  provide  the  grand  feast  necessary.  The  point  of  honour  was 
to  be  the  fairest  and  fattest  of  any  young  people  present.  I 
know  of  no  more  unpleasant  sight  than  the  cracking  of  the  skin 
as  the  fattening  process  proceeds ;  yet  this  calk  forth  the 
admiration  of  the  friends. 

There  is  no  analogy  between  the  initiation  of  males  into  the 
tribe  and  the  grades  of  freemasonry,  it  being  done  once  for  all. 
No  new  name  is  taken,  no  special  colours  used  at  the  ceremony. 
The  advantage  that  aoeprues  is  simply  this — he  ranks  aa  a  man, 
can  marry,  take  part  in  tribal  dances,  songs,  recitations,  and  the 
variooB  duties  of  adult  native  life. 

OIBOUMOniON. 

An  imperfect  sort  of  circumcision  has  been  practised  in  the 
Hervey  Islands  from  time  iniineinorial.  Captain  Cook's  account 
of  the  ceremouies  attending  tliis  rite  at  Tahiti  applies  to  nearly 
all  the  branches  of  the  great  Polynesian  family.  In  point  of  fact, 
the  term  "drcum-cision,''  as  applied  to  these  udanders  is  a  soledsm. 

The  operatUm  is  sometimes  attended  with  danger,  and  is  usually 
performed  about  the  age  of  sixteen.  The  lad  invariably  wears  a 
necklace  of  fragrant  flowers  alter  his  recovery,  and  takes  the 
coveted  rank  of  a  man. 

Two  reasons  were  assigned  for  this  observance  in  heathenism, 
ij^irst,  in  the  event  of  being  slain  in  battle,  or  being  oU'ered  in 
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sacrifice,  that  the  nude  body  should  not  be  reriled  as  "the  carcase 
of  an  uncircumcised  wretch."    It  was  considered  to  basufiiciently  . 
remarkable  to  be  handed  down  in  tradition  that  amongst  the 
sixty  who  fell  in  the  important  battle  of  Maueue,  fought  about 
184  years  ago,  were  two  uncircumcised  yoi^ths. 

Secondly  and  principally,  the  performance  of  this  rite  was,  and 
Still  is,  absolutely  indispensjible  to  marriage.  No  Hervey  Island 
woman  would  knowingly  marry  an  uncircumciBed  husband.  A 
Uiw  years  ago  a  young  man,  a  ohuroh  member,  oomplamed  to  me 
that  nothing  could  induce  his  wayward  spouse  to  uto  with  him. 
The  near  relatives  of  the  woman  had  again  and  again  taken  the 
truant  wife  back  to  her  husband,  but  in  vain.  I  requested  a 
deacon  to  go  and  remonstrate  with  her  upon  her  conduct.  Tb» 
dark-skinned  shrew  said  to  the  deacon,  "  What !  ask  me  to  go  and 
live  with  an  uncircumcised  husband  ?  Never  !  "  A  year  or  two 
afterwards,  severe  illness  caused  her  to  alter  her  mind. 

The  greatest  insult  that  can  be  oflered  to  a  man  is  to  accuse 
him  of  being  uncircumcised.  The  contemptuous  expressions  in 
the  sacred  writings,  in  reference  to  the  uncircumcised  Gentiles, 
seem  to  the  Hen  ey  Islanders  to  he  quite  natural 

This  epithet,  put  in  the  most  oflfonsiTe  way,  led  to  war  some 
yean  prior  to  the  introduction  of  Christianity  to  the  island  of 
Mangaia,  in  the  Hervey  Group.  The  predecessor  of  Numangatini, 
the  late  king  of  Mangaia,  was  on  one  occasion  thus  reriledt 
without  reason,  by  his  maternal  uncle.  The  irate  sovereign 
demanded  that  his  two  maternal  uncles  should  be  slain,  and 
presented  in  sacrifice  to  the  god  Kongo,  Ity  way  of  atonement  for 
the  insult.  The  leading  warriors  of  tlie  day  declined  to  carry 
out  his  insane  wish.  Two  bloody  battles  resulted  from  the 
king's  persistence. 

The  first  native  pastors  set  their  faces  like  flint  against  the 
praetioe  of  circumcision.  The  entire  despotic  power  of  the  great 
warrior  cfaie^  who  embraced  Ohristianity,  was  brought  to  bear 
upon  the  extinction  of  this  custom,  but  utterly  failed  to  uproot  it. 
My  predecessor  wisely  persuaded  the  chie&  to  blot  cireumcisiimy 
as  a  crime,  out  of  their  statute-book. 

Numbers  of  white  men  in  the  Eastern  Pacific  Islands,  married 
to  native  women,  have  submitted  to  this  degrading  custom  to 
please  their  wives. 

The  natives  of  Peurhyus,  Manihiki,  Rakaauga,  Pukapuka,  and 
Niue,  also  the  EUice  and  Gilbert  Islanders,  do  not  practise 
circumcision,  althou^  the  parent  stock  of  all  those  islanders  still 
obseryeit.  The  reason  for  its  disuse^  doubtless,  was  the  fact  that 
in  all  those  islands  the  sharp  red  quarts,  invariably  used  in 
eircnmcising,  is  not  found.  Bamboo  is  unsuitable  for  the  opera- 
tion ;  like  Zipporah  of  old,  they  "  take  a  sharp  stone  "  for  a  knife. 

In  the  Southern  New  Hebrides,  Fotuna,  Aniwa,  Aneityum, 
Tauna,  and  one  half  of  Erromanga,  circumcision  is  universally 
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praetised.  It  appears  to  have  been  introduced  from  Tonga  by 
the  first  settlers  on  Fotuna  and  Aniwa,  who  originally  drifted 
from  that  Island.  These  drift  natives  have^  in  most  of  tlie  islandsy 
intermixed  with  the  true  Papuans,  and  propagated  their  own 
cnstoms.  The  Loyalty  Islanders,  the  natives  of  New  Caledonia, 
and  the  Northern  New  Hebrides,  wlio  appear  to  bo  pure  Papuans, 
are  reported  not  to  practise  circumcision. 

The  mythical  oiigin  of  circumcision  at  Mangaia  runs  thus 
The  god  Bongo  invented  it  in  order  to  steal  away  the  affections 
4si  TUti^  the  beaolsifiil  wife  of  his  twin-brothor  Tangaroa.  In  this 
he  was  but  too  snooessfoL  Unable  to  endure  this  new  aflVvut 
pat  upon  him  1^  his  nnscmpulons  brother,  Tangaroa  took  flight 
^aeoompanied  by  his  other  wife)  to  other  lands,  where  he  enjoys  the 
sapremacy  jostly  due  to  the  eldest4M>m  divinity.  Bongo  enjoined 
the  observance  of  circumcision  upon  his  worshipjiers. 

It  should  be  borne  in  mind  that  Kongo,  tutelar  god  of  Mangaia, 
is  the  "  Orono "  (or  rather  Rono)  of  the  Sandwich  Islands ;  the 
"  Oro "  (or  rather  Ro  o)  of  Tahiti  and  most  of  the  Leeward 
Islands;  "Terongo"  (=  Rongo)  of  Atiu  ;  the  "  Longo  "  of 
Samoa.  In  some  mythologies  he  is  the  son  of  Tangaroci,  in  others 
the  tmin^rother^  to  indicate  eqnal  rank. 

The  modtts  operandi  is  as  follows:  a  piece  of  cocoannt  shell 
(soraped  smooth  and  thin)  is  introduced  oeneaih  the  upper  part 
of  the  prepuce,  and  a  longitudinal  slit  made.  The  divided 
prepuce  is  then  drawn  underneath  into  a  slight  twist.  A  soothing 
application  heals  the  wound  in  a  few  days.  The  operator 
frequently  renews  the  twist,  so  that  eventually  a  small  lump 
remains  underneath  the  urethra.  I  asked  a  venerable  deacon  the 
motive  for  this  singular  custom.  Respondit  ille :  Hoc  facere  eo 
consilio,  cum  ne  album  illud  (piapia  quam  vocant),  sub  pneputio 
exsiatat ;  tiim  autem  maxime,  quo  magis  feminae  venere&  voluptate 
fmaatur.  I  bdieve  tiiat  the  statement  of  my  aged  friend  is 
perfeetly  correct;  indeed,  it  may  serve  to  explain  why  Polynesian 
women  Are  fsr  more  lascivious  than  thmr  Melanesian  sisters  in 
the  Western  Bacifici  where  this  carious  practice  was  originally 
unknown. 

MARRIAGE. 

Special  messenfjers,  of  high  social  rank,  are  despatched  to 
make  the  proposal  and  convey  presents  in  ratitication  of  the 
contiact ;  but  the  betrothed  child  usually  remains  in  the  custody 
of  its  parents,  now  and  then  paying  a  visit  to  the  other  parties 
with  mueh  eereimoay  and  under  proper  guardianship 

Marriage  never  occurs  by  force  or  capture.  Sometimes  a  fallen 
tribe  or  family  wonld  endeavour  to  reeusoitate  its  fortunes  by 
ipving  in  marriage  the  flower  of  Uie  tribe  to  some  disagroonMe 
tetpowerful  old  chief. 

Toe  pet  daughter  of  a  chief  often  married  into  an  inferior  or 
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fallen  tribe^  the  parent  intending  Uiereby  to  swell  the  fbhIeb  ai 
his  own  warriors  by  tlie  welcome  addition  of  this  inferior  or 
unlucky  clan.  In  times  of  peace  this  servile  son-in-law  is 
expected  to  1)6  at  the  beck  ami  call  of  his  father-in-law.  There 
is,  properly  speaking,  uo  such  thing  as  sale  or  barter  of  wives  in 
the  Hervey  Group. 

Exogamy  was  the  universal  rule  of  the  olden  time.  Should  a 
tribe  be  split  up  in  war,  the  defeated  portion  was  treated  as  an 
alien  tribe.  I  have  known  comparatiyely  near  relatives  to  marry 
with  the  i^probation  of  the  elders  of  the  Tiotorioas  portion 
of  the  tribe,  expressly  on  the  ground  that  the  sanctity  of  the  elan 
law  had  been  wiped  out  in  battle. 

Distant  cousins  sometimes  (though  rarely)  marry  ;  but  must 
be  of  the  same  generation,  i.e.,  l>e  descended  in  the  same  degree 
(fourth  or  fifth,  or  even  more  remutely)  from  the  common 
ancestor.  That  the  male  branch  should  thus  invade  the  female 
is  a  far  more  pardomible  oftence  that  the  converse ,  but  even  then, 
should  misfortune  or  disease  overtake  these  related  couples,  the 
elders  of  the  tribe  would  declare  it  to  be  tihie  anger  of  the  daA- 
god  (kua  kai  te  angai).  It  is  the  duty  of  parents  to  teach  their 
growing  children  whom  they  may  lawfaUy  marry,  the  choice 
being  extremely  limited.  The  correct  thing  in  the  native  mind 
undoubtedly  is  exogamy. 

The  nuptial  ceremony  consisted  merely  in  a  feast,  when  bride 
and  bridegroom,  seated  together  on  a  piece  of  the  finest  white 
native  cloth,*  ate  together  in  the  pi'esence  of  their  friends,  and 
received  gifts  from  them,  the  gtKxl  things  of  the  bridegroom's 
friends  going  to  the  bride,  and  vice  versa. 

A  remarkable  ceremony  obtained  on  Mangaia  in  faniiUes  of 
distinction  on  the  marriage  of  the  first-bom.  Gaily  dressed,  he 
walked  from  his  own  door-way  to  the  house  of  tiie  father-in-law 
over  a  continuous  pathway  of  living  human  bodies,  members  of 
the  wife's  clan.  On  reaching  the  goal,  three  elderly  females  so 
prostrate  themseves  as  to  form  a  living  seat  for  the  bridegroom. 
A  fish  is  now  brought  forwai^J,  and,  with  the  aid  of  a  bit  of 
sharp  bamlxK),  cut  up  into  dice  upon  a  human  body.  It  is  now 
presented  to  the  bridegroom,  who  eiits  it  raw.  Piles  of  native 
cloth  and  food  are  then  formally  presented  to  the  happy  man. 
All  parties  partake  of  the  feast,  and  afterwards  the  rt>a«l  of 
living  bodies  is  again  formed  for  the  distinguished  son-in-law  to 
go  back,  as  he  came,  to  his  homa 

In  due  time  (a  few  months  later  on)  the  husband's  friends 
return  the  compliment  to  the  bride^  only  it  is  understood  that 
(unless  of  inferior  social  status)  the  second  exhibition  should 
surpass  the  first.  The  native  name  of  this  remarkable  custom  is 
"maninitorL"   It  is  a  usage  of  great  antiqui^,  but  no  account 

*  The  Inner  Iwxk  of  tba  £i%miMMtia  pappti/ttv  bMt«u  oat  with  nwUcto  and  packed 
tosotlMr. 
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IB  given  by  tradition  ci  ita  oxigin.  (See  my  *'Idle  in  the 
Southern  Ides,"  pp.  59,  60.) 

Polygamy  has  been  entirely  done  away  with  by  Christianity. 
In  the  olden  time  it  was  very  common,  and  was  not  restricted  to 
chiefs.  As  women  were  rarely  slain  in  war,  superfluous  females 
were  divided  out  amontj^st  the  victorious  warriors.  The  famous 
Arekare,  of  Mangaia,  had  ten  wives,  Parima  six,  others  two 
apiece.  In  general,  if  a  man  of  position  married  the  eldest 
girl  of  a  alave-fiunily,  the  younger  sirtem  beoame  his  as  a  matter 
of  course,  being  only  too  gmd  to  have  a  protector.  Even  amongst 
those  of  equal  rank  a  man  often  had  two  or  three  sisters  to  We 
at  the  same  time.  Even  now,  in  Christian  times,  a  woman  feds 
herself  to  be  deeply  injured  if  her  brother-in-law  does  not,  on  the 
death  of  his  wife,  ask  her  to  become  a  mother  to  his  children. 

Children,  unless  distinctly  adopted  into  another  clan,  always 
follow  the  father.  Tlie  name  of  the  god  pronounced  at  the 
severance  of  the  /u/tis  umbilicus  really  determines  the  clan  of  the 
infant,  as  before  stated.  In  war  they  usually  followed  the 
father's  kin ;  but  the  duty  of  an  adopted  son  would  be  to  tight 
alongside  of  his  adopted  fiither.  Sometimes  serfs,  forgetting  the 
daims  of  bk)od,  followed  their  lord  to  battle. 

Land  is  the  property  of  the  tribe,  and  must  on  no  account  be 
alienated.  The  adopted  son  possesses  land  only  so  long  as  he 
goes  with  the  dan,  obeys  the  commands  of  the  elders,  and  fights 
(if  need  be)  against  his  nearest  of  kin  for  the  tribe  into  which  he 
has  been  adopted.  A  woman,  in  genenil,  owns  not  an  inch  of 
soil,  lest  she  carry  away  the  right  to  it  into  another  family. 
Usually  she  gives  up  one  child  at  least  Xa>  her  own  tribe,  the  rest 
going  to  the  father's.  When  her  hu8l»and  dies,  she  lives  on  with 
the  tribe  as  slave  to  her  children.  She  weeds,  plants,  and  eats 
because  of  them.  If  they  die,  she  goes  back  to  her  tribe  as  she 
origuially  came — empty-handed. 

When  a  diief  has  only  a  daughter,  and  that  daughter  is 
married  (by  the  father's  arrangement)  to  a  man  of  inferior  (/.<!., 
slave)  rank,  the  husband  lives  with  her  on  land  given  to  her  for 
their  mutual  support  (or,  as  the  phrase  runs,  land  given  to  her 
to  feed  her  husband^)  In  all  points  she  rules  the  household  and 
lands ;  but  should  war  break  out,  he  may  elect  to  fight  by  the 
side  of  his  father-in-law,  and  if  victory  incline  to  their  side,  he  is 
no  longer  counted  a  .slave.  Should  he  go  with  his  own  clan  to 
tight  against  his  father-in-law's  tribe,  the  wife  may  or  may  not 
go  with  hiuL  Sometimes  the  wife^  with  her  children,  will  stay 
on  with  her  own  dan ;  so  that,  if  victorious,  the  children  will 
share  the  good  things  of  the  mother^s  tribe^  whilst  the  unhappy 
father,  if  not  slain  in  battle,  becomes  a  homeless,  hunted  fugitive. 
In  no  case  may  a  woman  take  into  another  dan  any  portion  of 
the  ancestral  lands  of  her  own  tribe.  The  reason  of  this  is 
obvious ;  these  lands  were  originally  won  and  subsequently  kept 
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by  the  bravery  of  the  entire  tribe.  Purely  did  women  fight; 
their  part  was  to  stand  a  little  behind  the  husband,  to  cany  baskets 
of  stones  and  weapons  with  which  to  supply  the  warriors. 
Heav)'  tikoru  clothes  were  thrown  by  the  wives  over  these  spears 
rto  turn  their  points  aside  from  the  mark. 

At  Rarotonga,  «fec.,  the  soil  was  the  sole  property  of  the  high 
chiefs  (areki)  and  under-chief s.  These  distributed  the  land  in 
accordance  with  their  own  wishes 

I  do  not  consider  that  orphans  were  in  general  lUrtreated;  the 
uncles,  as  a  matter  of  course^  looked  after  t^elr  welfare.  In  the 
native  language  there  is  bat  one  word  for  "  father  "  and  '*  vncle." 
It  was  of  the  last  importance  to  the  tribe  that  their  numbers 
should  )>e  kept  up ;  hence  the  care  taken  of  the  children,  and  their 
■careful  education  in  mimic  war. 

There  are  no  restrictions  as  to  converse,  but  as  to  kissini:: 
("rubbing  of  noses")  plenty.  The  rule  is  to  "kiss"  only  near 
relatives  on  either  side.  The  elders  of  the  tribe  settle  these 
knotty  points.  Many  a  quarrel  have  I  had  to  compose,  the 
ground  of  the  dispute  being  that  the  lady  had  no  right  to  permit 
So-andneto  to  kiss  her.  The  usual  defence  is,  "  it  was  done  openly, 
«nd  therefore  could  bear  no  ill  significance."  ^aJf  the  troubles 
in  native  life  arise  from  this  source ;  the  other  half  from  land- 
grabbing,  or,  as  the  natives  phrase  it,  "  land-eating." 

Woman  is  the  slave  of  man  in  heathen  society.  She  plants, 
•carries  home  the  food,  collects  the  firewood  and  succulent  oven- 
leaves,  cooks  her  lord's  meal,  spreads  out  supper  on  hihiseus 
leaves  (in  lieu  of  plates,  and  of  the  same  size),  never  omitting  the 
sea-water,  used  as  sauce  and  salt.  Torch-fishing  is  woman's 
occupation  only.  Whenever  she  gets  home,  often  in  the  small 
hours  of  the  morning,  a  special  oven  for  these  dainties  must  be 
prepared  by  her  for  husband  and  cfaildren.  The  wife  is  expected 
not  only  to  feed  but  to  clothe  her  husband.  She  strips  off  the 
bark  of  the  paper-mulberry  {Bnmssoneiia  papyrifet^  slesps  it  in 
running  water,  beats  it  out  with  a  square  iron-wood  mallet,  pastes 
the  strips  together,  stains  the  cloth,  or,  with  the  aid  of  leaves, 
makes  designs  on  it,  glazes  the  outer  side,  that  her  lord  may  strut 
about  in  his  new  clothes.  J/is  duty  is  to  defend  land  and  life,  to 
plant  and  weed,  and  to  lish  with  hook  or  net  or  spear.  The  wife, 
iu  her  torchlight  fishing,  simply  grabs  sleepy  lish,  or  puts  her 
hand  in  holes  which  they  haunt  (often  to  her  cost),  but  never 
uses  either  canoe,  hook,  or  net. 

But  as  their  children  (girls)  grow  up,  all  the  duties  ol  the 
mother  are  performed  by  t&  daughters.  And  the  strange  thing 
is,  that  they  are  perfectly  content  with  their  lot.  To  see  a 
woman  emei^  from  the  mud  of  a  taro-patoh  (up  to  her  waist),  in 
which  she  has  been  planting  taro-tops  (no  man  at  ^fangaia  plants 
a  taro-patch),  and  then  go  to  the  stream  to  wash  herself  excitss 
pity.   But  she  does  not  think  herself  to  need  pi^. 
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At  Rarotonga,  and  some  other  Lslunds,  men  plant  and  bring, 
home  the  *'  taro,"  but  the  women  wttive  mats  and  bjiskets. 

After  all,  despite  the  homy  hands  of  Mangaian  women,  their 
Uym  are  pLeosanty  so  long  as  ChrUtiaiiity  aeciires  immttnity  horn 
the  crneL  bloodahed  of  heathen  times.  Even  in  the  old  tinie  they 
enjoysd  their  did  danoes  and  semi-dramatic  performanoes.  m 
general,  it  was  the  young  women  and  giris  vho  took  part  in  these 
diversions,  the'  middle-aged  prompting  or  dapping  hands  or 
looking  after  the  feast  to  follow. 

The  model  Rarotongan  warrior  never  (like  other  nati\'es) 
allowed  his  wife  to  s/ff/>  on  his  arm,  lest  his  spirit  should  become 
enervated.  After  slaying  a  foe,  he  became  "  tapu,"  so  that  he 
might,  for  a  certain  period,  only  kiss  his  wife  and  cliildren.  On 
no  account  might  he  cohalnt  with  his  wife  until  the  tapu  "  had 
been  removed.  During  tins  period  of  tapu,"  all  the  warriors  <^ 
the  same  tribe  lived  together,  reeriving  immense  presents  of  food. 
When  a  sufficient  interval  had  elapsed,  in  prqwration  for  the 
removal  of  the  "  tapu,**  they  would  go  unitedly  to  fish.  while 
£ehing,  a  warrior  happened  to  be  bitten  by  an  "  aa  "  (conger  eel), 
or  get  his  legs  clasped  by  an  octopus,  he  regarded  this  as  a  sure 
presage  of  a  violent  death.  If  he,  that  day,  caught  only  a 
miserable  tish,  such  as  the  poisonous  "  no'u,"  it  plainly  indicated 
that  in  his  next  battle  he  would  only  kill  a  wretched  .sort  of 
person,  not  a  chief  or  a  warrior.  On  tlie  other  hand,  if  he  caught 
a  really  tine  tish,  it  was  evident  that  he  would  hereafter  conquer 
and  kill  some  person  (tf  distinction,  and  thus  enhance  the  &me  of 
his  tribe ! 

TBB  TRIBB. 

Descent  in  the  male  line  from  a  common  ancestor  (tama  tane) 
constitutes  the  trilx*.  Descendants  in  the  female  line  (tama 
vaine)  may  l)e  adopted  into  the  tribe,  with  the  consent  of  the 
elders,  after  bathing  in  a  sacred  stream  in  order  to  wash  off  the 
taint  of  old  slave  or  antagonistic  associations.  (See  my  "  Historical 
Sketches  of  lavage  Life,  "  pp.  136-9).  In  general,  slaves  married 
into  the  victorious  dans,  weie  oimtait  to  fiSlow  its  foitunes ;  but 
there  were  numerous  exceptions  to  this  rul&  When  dying, 
mothers  of  rank  would  commend  their  children  to  the  chiefs  oE 
their  own  tribe,  the  slave-fathers  having  no  voice  whatever 
concerning  their  own  offspring.  The  filial  instinct,  however, 
often  led  these  children  to  endeavour  to  restore  the  fallen  fortunes 
of  the  father's  conquered  clan.  Usually,  the  question  of  tribe 
was  decided  by  the  divinity  or  divinities  named  at  the  severance 
of  the  flint's  umbilicus.  But  all  the  worshipper's  of  Tatie,  with  its 
numerous  modilicatioiLS,  were  supposed  to  form  but  one  tril>e 
In  every  case  there  must  l^e  oneness  of  origin  (on  the  maternal  if 
not  on  the  paternal  side),  even  in  cases  of  adoption.    When  a 
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great  favour — life  or  land — w;is  souglit,  it  was  wonderful  how 
close  the  relationship  was  made  to  appear  ;  but  when  a  grudge 
had  to  be  paid  oS,  the  tiii8  ^blood^hedding)  of  that  branch  of  the 
dan  were  alone  remembered. 

Each  tribe  had  ita  own  god  or  goda,*  its  own  marae  or  maraea 
(grorea  for  worship),  its  own  prayers  and  incantatumSi  and  its 
own  aonga.  Even  in  the  matter  of  clothing  there  were  special 
differences.  I  have  seen  a  man  stripped  naked  for  preanming  to 
wear  the  garments  of  another  tribe.  The  meek  flefence  was  that 
his  grandmother  was  a  member  of  the  said  tribe.  Thus  the  will 
of  the  individual  counted  fur  nothing,  or  next  to  nothing,  in 
heathen  times. 

There  is  one  head  chief,  many  subordinate  ones.  The  office 
and  power  of  diief  is  nsnally  paaaed  on  to  the  brother,  but  when 
All  tibe  brothers  were  dead,  woold  be  traaamitted.  to  the  Mmt 
bom  of  the  eldest  male  branch  of  the  ruling  family  te  kiko 
mna  Whenever  this  indiWdoal  was  deficient  in  intellect  or 
courage^  the  tribal  oracle  was  sure  to  declare  that  the  god  had 
taken  up  his  abode  in  another  (generally  speaking,  the  youngest 
male)  member  of  the  rulini^  family.  This  divinely-favoured 
individual  was  then  duly  instiilled,  and  the  entire  tribe  compelled 
to  obey,  as  there  could  be  no  appeal  from  the  word  of  the  priest 
when  inspired,  for  it  was  the  hat  of  the  gods.  On  the  island  of 
Mangaia  "  Barima was  not  the  representative  of  the  eldest 
branch  of  the  tribe  of  Tan^  bat  he  was  undoubtedly  the  fittest 
man,  specially  selected,  it  was  averred,  out  of  his  funily  by  the 
god  Tane-i-te-ata.  Primogeniture  was  the  mle^  sdectkm  hy  the 
god  the  exception.  The  tangly  oflSce  migki  descend  in  the  female 
line ;  and  this  of  necessity,  as  the  males  were  so  generally  slain. 
But  the  male  line  would  invariably  be  preferred. 

The  duties  of  a  tribal  chief  were  (1)  to  adjust  di!^putes,  (2)  to 
confirm  or  lay  aside  wills  i^nvd  voce  wills,  of  course),  (3)  to  lead 
in  battle,  (4)  to  preside  at  all  tribal  work  or  feasting,  (5)  to 
provide  at  all  points  for  the  well-being  of  the  clan,  and  (O)  not 
the  least  important  of  a  chief  's  duties  was  to  consult  or  worship 
the  gods,  on  his  own  behalf  as  chief  and  on  behalf  of  the  triba 
On  Mangaia  every  high  chief  most  worship  Bongo,  god  of  war  and 
ruler  of  the  invisible  world.  But  there  would  be  also  his  own 
private  god,  who  must  be  duly  honoured  in  the  daily  ooncenis  of 
lifa  The  worship  of  Bongo  was  reserved  for  great  occasions,  the 
making  of  war  or  peace,  the  selection  of  human  sacrifices  for  the 
ratification  of  all  degrees  of  chieftainship,  <kc.  Summoned  by 
the  king,  as  higli-priest  of  Kongo,  all  tribal  chiefs  were  bound 
to  attend,  with  a  few  followers,  on  behalf  of  their  respective  clans 

The  state  was  conceived  of  as  a  long  dwelling  standing  east  and 
west;  the  chiefs  of  the  southern  (right)  side  of  the  island 

*Tbe  tribe  of  Kgarild  wonhipped  Rougo,  Raler  of  Night,  tht  iurliOlto  «OiM»aBd 
Jtfotoro^  oae  of  the  god«  of  "  Day,  or  this  upper  and  riilble  world. 
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represented  one  side  of  it ;  the  chiefs  of  the  northern  (left)  side 
of  the  island  represented  the  other  side.  The  under-chiefs 
everywhere  symbolized  the  lesser  rafters  ;  individuals  the  separate 
leaves  of  thatch  covering.  Yet,  by  a  subtle  process  of  thought, 
the  state  itself — with  its  great  and  lesser  chiefs,  and  its  numerous 
members — was  but  the  visible  expression  of  a  spirit-dwelling  in 
under-world,  in  which  the  major  and  mmor  divinities  did  not 
merely  U^n,  but  Mtnaliy  oonstitated  it ;  the  major  gods  being  the 
piUm  and  main  rafters,  the  minor  gods  the  lesser  n£erS| 
dce.»  i^o.  The  safety  of  the  state  consisted  in  this — that  in  the 
spirit-temple  in  the  nether-world  there  should  be  no  schism  or  rent ; 
for  shonld  there  be  one,  divisions  wUl  immediately  arise  in  the 
visible  state,  <>.,  in  the  councils  of  the  great  chie&;  the  neoessary 
con.«;pquences  being  war  and  bloodshed. 

The  order  of  descent  in  regal  families  was  usually  from  father 
to  son  ;  but  with  great  land  or  warrior  chiefs  it  was  difierent, 
the  brothers  of  the  deceased  taking  precedence  of  his  sons, 
for  the  excellent  reason  that  it  was  their  strong  arms  that  won 
or  prsserved  the  tribal  lands.  The  kings  were  aaored  men,  priests 
of  the  great  tutelar  divinities ;  therefore  the  representatiye  of  the 
senior  bfaneh  in  each  generation  was  held  in  the  greatest 
veneration,  irrespective  of  age  and  sex,  as  being  the  visible 
month-pieoe  and  shrine  of  the  invisible  and  immortal  gods.  But 
no  female  was  competent  to  offer  prayers "  (karakia),  however 
well  versed  in  them. 

The  elders  and  wise  men  of  the  tribe  constituted  the  tribal 
council.  The  paramount  chief  or  king  must  endorse  their  tidvice, 
else  it  was  not  law.  It  was  the  duty  of  the  presiding  chief  to 
ash  the  opinion  of  the  ^ders  on  any  point. 

Ponishment  lor  theft  of  food  was  uie  destmetion  of  everything 
edible  on  the  land  belonging  to  the  family  of  the  thie(  or  the 
taking  of  the  onlprit's  lilsi  In  general,  tiie  former  penalty  was 
for  members  of  the  tribe ;  the  latter  for  outsiders.  In  some 
islands  all  offenoos  were  punished  with  one — the  death — ^penalty. 
No  idea  of  proportion  between  an  offence  and  its  punishment 
existed  in  the  native  mind.  As  a  rule,  a  chief  might  do  anything 
be  liked  ;  not  so  the  members  of  the  tribe. 

Polynesian  chiefs  were  invariably  tine  men.  Makea  DamMa 
of  Rarotonga  would  have  been  considered  a  very  tall  man  but 
for  his  extreme  corpulence.  He  seeuied  to  waddle,  not  to  walk. 
In  his  infancy  he  had  (as  was  nsqal  with  the  children  of  high 
dueb)  three  or  four  wet  nurses  at  the  same  time.  His  eldMt 
brother  wei^ied  312  lbs.,  their  father  nearly  5owt. 

SOCIAL  Ain>  Doimnc. 

In  the  Hervey  Group  the  huts  were  in  the  form  of  a  rectangle, 
and  made  of  reeds.    The  thatch  used  by  the  common  people  was 
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merely  the  plaited  leatlets  of  the  cocoanut  palm — very  pervious 
to  rain.  The  idol-temples  and  the  great  dwellings  of  the  chiefs 
were  covered  with  pandanus-leaf  thatch — idol-temple^)  hrst, 
dwellings  of  ohieb  alterwuda.  The  doon  were  always  sliding. 
There  was  a  sacred  and  a  oommoa  entnaoe.  Squares  were 
prettfly  worked  in  black  sennit  on  the  front  and  back  sides  of 
the  dwelling.  The  "  tirango^"  or  threshold,  was  made  of  a  single 
block  of  timber,  tastefully  carved.  IVe  name  our  dwellings 
because  they  are  are  enduring ;  th^  name  the  siU^  their  huts 
being  so  perishable. 

Only  the  large  open  valleys  of  Mangaia  and  Atiu  were  culti- 
vated in  the  olden  time,  but  at  Rarotonga  a  considerable  portion 
of  that  narrow  strip  of  rich  soil  near  the  sea  was  well  plantefl. 

The  weeding  spade  of  Mangaia  w^is  not  unlike  a  club  in  shape, 
and  was  made  of  iron-wood  ( Casnarina  equisetifolia).  The  length 
was  five  feet  nine  inches.  Indeed,  it  was  a  most  foimidable 
weapon  at  dose  quarters,  as  many  an  unfortunate  has  found  to 
his  cost. 

The  staff  of  life  on  Mangaia  and  Atiu  is  the  "  taro  plant ;  on 
Aittttaki,  the  sweet  potato ;  on  Barotonga,  bread-fruit  and  plan- 
tains ;  on  Mitiaro,  kc,  drc,  cocoanut.  In  most  of  the  islands  a 
vast  quantity  of  fish  is  eaten  as  scKjn  as  it  is  captured. 

On  Mauihiki  the  natives  subsist  on  cocoanut  and  fish  ;  on  the 
sister  island  of  Rakaauga  they  have  in  addition  a  good  supply  of 
"puraka"  /.f.,  a  coarse  species  of  Caiadium.  On  most  of  the 
atolls  the  inhaMtaats  live  ccmtentedly  on  cocoanut  and  fish  only. 

Food  is  abundant  throughout  the  Hervey  Group  except  when 
a  cyclone  has  wrought  its  desolation,  or  continuous  rsan  has 
flooded  the  valleys  where  "  taro  "  is  cultivated. 

About  two  days'  work  in  a  week  will  keep  a  plantation  in  good 
order.  On  atolls,  like  Mauihiki,  where  only  the  cocoanut  palm 
flourishes,  no  weeding  or  planting  can  be  done,  as  the  soil 
consists  of  sand  and  gravel  thrown  up  by  the  ocean  on  the  ever- 
growing coral.  Hence  it  is  that  the  natives  of  these  atolls  are 
such  excellent  tlshernien,  havin*;  little  else  to  do. 

The  usual  time  for  the  one  real  meal  of  the  day  in  the  Hervey 
Group  is  at  sunset.  The  ridber  natives  have  a  warm  meal  about 
ten  a.m.,  but  in  general  they  cook  enough  at  sunset  to  last  for  the 
morning's  repast 

Throughout  Polynesia  the  mode  of  cooking  is  similar.  A 
circular  hole,  two  or  three  feet  in  diameter,  is  dug  in  the  ground, 
the  centre  being  deeper  than  any  other  part.  Mrewood  is  split 
and  piled  up  in  the  hole.  Basaltic  stones  are  now  laid  on  the 
firewood  just  before  it  was  liglited.  When  the  fire  had  burnt 
out,  and  the  red-hot  stones  fallen  to  the  bottom  amongst  the 
glowing  ashes,  they  are  carefully  arranged  by  means  of  a  hooked 
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green  stiok,  o£  a  aort  that  will  not  eenlj  boriL  A  large  buidle 
of  meoolent  Imvm  are  now  thrown  upon  the  hot  stoadi,  oooa- 
flKHung  a  dense  cloud  of  ateam  to  ariae.    On  this  the  well-scraped 

taro,"  split  bread-fruits,  sweet  potatoes,  or  plantains  are  placed. 
Fish  are  invariably  wrapped  up  in  the  leaves  of  the  Cordyline 
terminaliSy  so  that  their  juices  may  be  retained.  The  oven  is 
now  covered  in  with  a  second  bundle  of  fresh-plucked  leaves. 
The  dry  leaves  of  yesterday  are  thrown  on  the  top,  and  the  whole 
pressed  down  by  heavy  stones  kept  for  the  purpose.  In  fine 
weather  this  steaming  oven  was  made  in  the  open  air,  in  rainy 
weather  under  shelter. 

In  heathen  tunes  it  was  oaBtoniary  at  tCangaia  and  aome  other- 
l^btfids  to  slay  all  strangers.  At  .Barotonga,  if  a  stranger 
landed  in  sight  of  one  of  their  kings  his  life  was  safe ;  but  even 
then  it  was  not  quite  wise  to  travel  any  distanee  in  the  bush 
without  the  chief.  But  in  these  days  the  stranger  is  fairly  well 
treated,  often  far  better  than  he  deserves.  He  shares  the  good 
things  going  and  remains  as  long  as  he  likes.  It  is  usual,  on 
meeting  another,  to  share  whatever  food  may  be  in  the  hand  or 
in  the  basket  The  influx  of  visitors  is  rapidly  producing  a 
change  in  their  customs  ;  still,  I  think  an  unprejudiced  observer 
must  admit  tliat  the  stranger  ia  better  eaved  for  in  Christian 
Fcdynesia  than  in  Christian  Britain.  The  gtmrous  nuui  ia  ^ 
ideal       man  yet. 

Ear  onuunents  were  universal  The  shell  of  a  species  of 
ooeoanut  producing  small,  long  nuts — their  ends  rubbed  cff  on 
madrepore  coral — were  filled  with  fragrant  flowers  and  leaves  and 
worn  in  the  slit  lobes  of  the  ears  of  persons  (males)  of  distinction. 
The  lobes  were  marvellously  distended  by  this  practice. 

The  arms  of  warriors  —between  the  elbow  and  the  shoulder — 
were  tatooed  black  only,  so  that,  on  dance  nights,  the  beautiful 
white  {Ovuia  ovum^  Linn)  shell  fastened  across  with  sennit  might 
be  the  more  admired.  Happy  was  tbe  dancer  who  had  a  shell 
lor  both  anns. 

Just  above  the  anldea  finely-plaited  hair  waa  wound  repeatedly^ 
the  amount  indicating  the  rank  and  wealth  of  the  wearer.  So, 
too,  with  the  wrists  and  neck.  From  the  plaited  hair  on  the 
nedc  was  anapended  a  large  pearl  shell,  or,  in  lieu  of  this  coveted 
ornament^  a  piece  of  "  miro  "  wood  ( Thespesia  popuinen ),  adzed 
into  its  shape.  This  jplaited  hair  was  called  ''manoa;"  the 
breast  ornament,  "  tia.* 

The  ears  of  children  were  pierced  with  fish-bone,  then  enlarged 
with  a  twig  of  the  gardenia,  so  as  to  admit  a  fresh-plucked 
flower  (the  scarlet  Hibiscus  or  the  Gardenia). 

The  women  had  to  be  content  with  necklaces  and  ohapletB  of 
flowen^  but  a  fayourite  daughter  mi^t  wear  plaited  hair  round 
her  nedc  Of  eourae^  ui  each  ear  a  flower  was  woni,  and  on  her 
boaom  a  woman  of  rank  might  wear  a   miio"  omamentb  Men 
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emulated  the  other  ceac  in  regard  to  wreaths  and  necklaces,  the 
latter  often  deeoending  nearly  to  the  knee.  It  is  noteworthy 
that  the  septum  of  the  nose  was  nn^er  pierced  by  the  Hervey 
Islanders,  as  nasal  ornaments  were  never  in  vogue  in  that  part 

of  the  Pacific 

The  Hervey  Islanders  were  a  clotlied  race.  The  inner  bark  of 
the  paper-mulberry  {Broussoneiia  papyriferd)  yielded  them  the 
material  for  their  tikOffQ."  Boom  natives  were  ccmtnit  to  nae 
the  inner  bark  of  the  *'  aoa^"  or  banvan  tree.  On  Barotonga, 
Aitotaki,  and  Manke  ^e  inner  bark  of  the  bread-frnit  tree 
yielded  a  light  and  beautiful  garment  Even  the  EuiadBsamdtm 
was  utilised  by  the  poor  for  the  manufacture  of  clothing. 

The  defect  of  native  garments  is  their  inability  to  keep  out 
moisture.  To  remedy  this,  on  Mangaia,  the  outside  was  some- 
times anointed  with  scented  cocoanut  oil.  The  varieties  of  native 
dresses,  with  their  distinctive  names,  were  very  numerous. 

A  native  woman,  in  her  own  dwelling,  we.'irs  a  single  garment. 
In  the  cold  season  she  throws  a  "  tiputa  "  over  her  shoulders.  A 
man  at  work  in  the  olden  time,  when  weeding,  canoe>making, 
or  fishing,  wore  only  a  gfroQe  (miro).  Travelluig  through  t& 
rain  he  was  content  with  a  girdle,  but  on  arriving  at  his  hut  he 
would  put  on  old  warm  oioUung.  A  good  oovering  of  natiw 
cktii  is  (as  I  know  from  experisnoe)  sa  warm  as  a  blanket 

An  unmarried  girl  wore  her  petticoat  nearly  to  the  knee  ;  when 
married,  it  was  broufrht  down  just  below  the  knee.  In  sitting, 
the  Hervey  Island  females  rested  upon  their  heels,  noty  a.s  in 
these  days,  tailor  fashion.  This  latter  indelicate  custom  wets 
imported  from  Tahiti  in  recent  times. 

Speaking  generally,  it  may  be  confidently  stated  that  the 
natives  are  a'well*nourished  race.  But  in  the  old  fighting  days, 
when  so  small  a  portion  of  the  soil  was  cultivated,  it  was  hardly 
so.  The  chiefs  wiaU  the  ruling  raoe  were  indeed  weU  nourished^ 
but  the  "  ao^''  or  sevft,  had  sorry  times  of  it.  The  frequent  famines 
of  those  days  were  terrible^  I  have  known  natives  who  kept 
themsslves  alive  on  candle-nuts  ah^ne  for  months  together ;  but 
they  were  wretched  objects  to  look  at.  It  is  curious  that  a 
starved  race  becomes  black  almost,  but  if  plenty  returns,  their 
natural,  agreeable,  cofiee-colour  is  restored.  In  atolls,  to  the 
north-west  of  the  Hervey  Group  and  the  Line  Islands,  the  natives 
subsist  chiefly  on  cocoanut,  pandanus  drupes,  and  fish.  Should 
any  accident  {e.g.^  if  the  leaflets  are  devoured  by  a  plague  of 
Lopapkus  ioecophagus^  Cft  a  cyclone^  or  if  the  crowns  are  sprinkled 
by  oosaa  spray)  occur  to  the  coooanut  pahUf  it  ii  frightfm  to  see 
the  wasted  forms  of  the  idanders. 

But  even  on  the  most  fertile  islands,  after  a  cyclone^  the 
suflSBiings  of  the  natives  are  great  Happily,  now,  there  are  so 
many  introduced  plants,  as  well  as  imported  foo^l,  that  the  natives 
do  not  penah  of  sheer  starvation  as  in  the  days  of  heathenism.  X 
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have  known  entire  families  to  subsist  on  ihb  crown  of  a  felled 
cocoanut,  with  what  fish  they  could  catch. 

The  salutation  of  the  Hervey  Islanders  was  the  very  reverse 
of  our  own.  We  daw  to  onr  frienda ;  tluy  ton  the  head  npwaidai 
at  the  same  tSme  elevating  the  eyebrows. 

Their  great  national  amusement  was  the  dance.  In  this 
eSngular  performance  the  joints  seem  to  be  loose.  I  do  not  believe 
it  possible  for  any  European  to  move  the  limbs  as  a  Polynesian 
loves  to  do.  At  a  very  early  age  mothers  carefully  oil  the  hands, 
<tc.,  and  then  knead  the  tiny  limbs,  stretching  and  *'  cracking 
each  joint.  Respecting  the  morality  of  their  dances,  the  less  said 
the  better  ;  but  the  upaupa  dance,"  introduced  from  Tahiti,  is 
obscene  indeed. 

WIZARDS. 

Priests  ex-officio  dealt  with  the  gods  and  the  invisible  world. 
It  was  for  them  alone  to  approach  the  deities  on  behalf  of  the 
stat4?,  clan,  or  cliiefs,  to  chaunt  karakia  (prayers)  at  the 

marae*  and  present  ofieiings.  If  Rongo  wei*e  the  divinity  to  be 
propitiated,  a  human  sacrifice  specially  selected  must  be  offered. 
To  all  other  gods  offerings  of  fish  and  "  taro,"  (Sec.,  with  the  india- 
pensabie  bowl  of  piper  mythisHeum^  were  presented  from  time  to 
time.  No  worshipper  dared  go  empty-handed  to  his  priest  to 
inqnire  the  will  of  the  gods.  The  value  of  the  gift  most  be 
|Mroportioned  to  his  rank  and  means.  The  load  might  be  carried 
by  wuUt  slaves  to  the  outskirts  of  the  marae,  but  the  offerer  had 
a  place  allotted  to  him  within  the  sacred  precincts.  The  priest, 
or  *'  god-l)OX,"  clothed  in  whitef  iikoru^  at  a  little  distance,  aione^ 
in  the  most  sacred  place,  went  through  the  needful  prayers. 

In  a  case  of  sickness  the  deity  would  be  asked  about  the  fate 
of  his  devoted  worshipper.  At  Mangaia  the  favounible  response 
would  be  couched  in  these  terms — (''The  spirit)  will  go  to  the 
ran*rising  "  (k»  aere  ki  te  rft  iti),  the  sick  will  recover.  iPor 
the  spirit  to  descend  with  the  sun-god  R&  into  the  nether,  or 
invisible,  world  is  death.  If  the  sniferer  must  die^  a  different 
metaphor  was  employed  by  the  priest — "  kua  rau-ti  para  " — **  The 
leaf  ol  the  H  tcee  (CarfyUM  terminaUs)  is  sere^"  f^«.,  will  drop  off 
and  perish. 

The  office  of  priest  was  hereditary  throughout  the  Hervey 
Group.  When  a  new  priest  was  installed,  he  lirst  bathed  in  the 
sacred  stream  of  his  tribe,  put  on  the  white  tikorti^  ate  only 
certain  kinds  of  food,  and  abstained  from  many  things  permitted 
to  others.  On  the  day  of  installation  of  the  priest  of  Kongo  the 
temporal  chief  aoeompanied  him  to  the  mame— -not  too  dossly 
following  him.   Offerings  of  food  having  been  deposited  at  the 

•  Idol  grove. 

t  Oil  duty,  the  priest  migUt  wc;u-  a  yelAnr  "  tiputa  "  orer  bis  aboalders. 
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usual  spot,  cooked  "  taro  "  and  the  invariable  bowl  of  kava  " 
liaving  been  dispoeed  of  by  the  now  priest-king,  the  temporal 
eliief  ahouted,  "Ka  nraBonflo" — Let  Bongo  entw^  (/>.,  inspire). 
The  new  high-prieit^  leated  on  a  aacred  itone^*  then  fell  into 
convidBions,  and  spake  in  a  most  nnearthly  voice  (t  ventriloqnismX 
the  words  so  uttered  being  accepted  as  a  divine  oracle !  Thus 
did  the  temporal  sovereign  install  the  new  priest-king  (i^e,,  ^iritual 
ruler).    A  p:rand  feast  would  follow. 

Less  of  ceremony  was  observed  with  priests  of  divinities  of 
inferior  rank,  but  substantially  the  same  process  was  carried  out. 
The  technical  phrase  for  this  was  "  Va'i  i  te  pia  atua  ou  " — "  open 
up  the  new  god-box." 

On  the  eve  of  an  important  battle  ^the  omens  were  taken" 
(ka  pa  te  vai)  by  the  warrior  chief  himself.  These  omens 
consisted  in  the  drowning  of  insects,  drc,  in  water,  or  a  fish  hnnt 
on  the  reef.    (See  my  **  Savage  Life,"  page  104). 

The  native  phrase,  Ka  pa  te  vai,"  means,  literally,  "  enclose  the 
water,"  because  in  taking  the  omens  by  the  drowning  of  insects, 
Ac,  it  was  custoTiiary  to  arrange  the  cut  stems  of  a  banana  in  a 
square  on  tlie  ground.  A  single  leaf  of  the  Alocasia  indica 
(Secman),  holdino:  half  a  bucket  of  water,  was  deposited  in  the 
hollow,  the  water  being  kept  from  spilling  by  the  cut  banana 
stems.  A  number  of  centipedes,  green  lizards,  and  dragon-flies 
were  now  dashed  into  the  water.  The  total  of  creatures  drowned 
prefigured  the  numher  of  warriors  doomed  to  perish  in  to-momw's 
iMittle.   There  was  a  apedal  prayer  (now  lost)  for  this  ceremony. 

Sometimes  two  shells  (Tkrho p€tholatus\  intended  to  represent 
the  two  hostile  camps,  were  deposited  by  the  warrior  chief  on  his 
own  maraey  with  an  appropriate  prayer,  in  tlie  dusk  of  evening. 
On  returning  at  daylight,  it  is  averred  that  Moke  found  the  slioll 
representing  his  foes  turned  upside  down,  a  sure  omen  of  their 
destruction,  which  accordingly  took  place. 

On  most  of  the  eastern  Pacific  islands  were  "  wise  women." 
who  were  consulted  respecting  the  minor  affairs  of  daily  life. 
These  women  were  supposed  to  be  inspired  by  a  female  divinity. 
A  small  present  mnst  be  made  ere  ecmsnlting  the  priestess.  On 
Mangaia  the  goddess  Rnatamaine  was  consulted  to  discover  a  thief, 
and  to  secure  success  in  fishing.  There  were  numberless  Ruaatn, 
or  fishermen  gods  (of  stoned  in  all  the  islands,  each  demanding  an 
oflTering  of  a  newly-caught  fish  from  its  votaries,  or,  in  default  of 
tliat,  a  hollow  pebble  to  be  strung  into  a  sort  of  necklace,  or  the 
midrib  of  a  cocoanut  leaf,  and  thrown  into  the  (iarkness,  with 
these  words,  "  Here  is  thy  share,  O  Ruaatu  !" 

The  native  name  for  sorcerer  is  "  taugata  purepure,"  i.e.y  "  a 
man  who  prays."  A  heathen  only  prays  for  the  ill-luck  or  death 
of  his  foes.     The  prayers  offered  by  the  priests  to  the  gods 
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wonhipped  on  the  natumal  or  tribal  manet  were  termed 
** karaJkui those  on  minor  occasions  to  the  leaser  gods  were 
named  ''/sfm"*  All  these  prayers  were  metrica],t  and  were 
banded  down  from  generation  to  generation  with  the  utmost 

care.  There  were  "  prayers  "  for  every  phase  of  savage  life  ;  for 
SUOOees  in  battle ;  for  a  change  of  wind  (to  overwhelm  an 
adrersary  tishing  solitarily  in  bis  canoe,  or  that  an  intended 
Toyage  of  his  own  may  be  propitious) ;  that  cocoanats,  yams, 
Ac,  Ac,  may  grow  ;  that  a  thieving  or  murder  expedition  may  be 
successful  ;  that  his  hook  or  net  may  catch  plenty  of  fish  ;  that 
his  kite  may  fly  higher  than  all  otliers  ;  th.'it  his  "  teka  "  (reed) 
may  outstrip  the  rest ;  that  strong  teeth  may  take  the  place  of 
his  child's  first  tooth  when  extracted,  itc,  iVrc,  A  great  secret 
was  the  prayer  at  the  excision  of  the  funis  umbilicnSy  that  the 
l>oy  might  be  brave,  or  that  the  girl  might  in  after-life  be  fruitful. 
Few  men  of  n»iddle  age  were  without  a  numl>er  of  these 
prayers"  or  charms.  They  were  usually  uttered  in  too  low  a 
key  to  be  heard  by  a  stranger,  lest  he^  too^  should  thus  be  armed 
with  a  dangerons  wenpon  d  offmce.  If  a  plantation  were  to  be 
robbed,  the  appropriate  prayer"  or  charm  must  be  uttered  near 
to  it»  80  that  it  might  have  its  full  effect.  If  a  man  were  to  be 
dabbed  in  his  deep,  the  "prayer"  most  not  be  nsed  until  the 
hut  in  in  sight.  Important  charms  or  prayers "  such  as  these 
were  to  grown-up  sons  part  of  the  equipment  of  life.  In  most 
cases,  one  or  two  would  never  be  divulged  until  there  was  a 
premonition  of  death  in  sickness  or  battle.  A  man  felt  that  if 
his  last  bit  of  "wisdom"  were  '* reeled  off"  (to  use  a  native 
parable),  die  ho  must. 

Payment  to  the  sorcerer  consisted  in  a  couple  of  pieces  of  native 
doth,  or  fish  and    taro,"  ilrc. 

The  succession  wjis  from  father  to  son,  or  from  uncle  to  nephew. 
So,  too,  of  sorceresses ;  it  would  be  from  mother  to  daughter,  or 
from  aunt  to  niece.  Sorcerers  and  sorceresses  were  often  slain  by 
the  relatives  of  their  supposed  victims. 

A  singular  enchantment  was  employed  to  kill  off  the  husband 
of  a  pretty  woman  desired  by  someone  else.  The  expanded 
flower  of  a  Gardenia  was  studc  upright — a  very  diflficdt  perform- 
ance— ^in  a  cup  half  a  large  cocoanut  shell)  of  water.  A 
"prayer*  was  then  offered  for  the  husband's  speedy  death,  the 
■oroerer  earnestly  watching  the  flower.  Shodd  it  fdl,  th6 
incantation  was  regarded  as  successful  But  if  the  flower  still 
remainefl  upright,  be  will  live.  The  sorcerer  would  tn^that  case 
try  his  skU)  another  day,  with  perhaps  better  success.  Old 
natives  assert  that  these  enchantments,  if  persevered  in,  never 
failed ;  but  that  since  the  prevdence  of  Ghristiamty  they  have 
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all  become  impotent     Indeed,  the  "prayera"  themselves  are 

happily  lost. 

In  adziog  a  canoe,  it  was  the  duty  of  the  chief  taun^a  (arti&an- 
prieBt)  to  enaimt  an  extempore  never«nding  song,  wlii^  ^  other 
worlmieB  took  up.  The  iong  gave  precision  and  unify  to  the 
stroke  of  their  stone  adaes,  added  to  their  cheerfnhiess,  uud 
was  believed  to  be  supematurally  efficaoions  in  helping  on  the 
work  to  its  completion.  As  the  taunga  would  be  sui^  to  be 
associated  with  the  same  set  of  helpers,  the  assistants  knew 
pretty  well  what  was  being  chaunted.  Tliis  sort  of  thin;^  was 
called  a  "pataratara" — "a  talking,"  of  which  I  retain  two 
written  but  untranslated  specimens.  Originally  it  was  an  address 
to  the  tree-spirit  not  to  be  angry  at  their  adzing  the  noble  trunk, 
with  an  invocation  to  the  axe-fairy,  Huatea tonga,  to  aid  the 
progress  of  the  work. 

Taraaere,  the  last  priest  of  Tangaroa  (who  had  often  offered 
human  Bacrificea  to  the  tutelar  god  of  Rarotonga),  when  nearly 
ninety  years  of  age,  said  to  me : — 

My  father  taught  me  how  to  retain  wisdom  (kofero).  He  also 
told  me  when  to  marry.  He  did  not  feed  me  with  hfinftiia«, 
plantains,  and  fish,  lest,  the  food  being  light  and  slippery,  wisdom 
should  slip  away  from  me.  No!  he  fed  me  with  'taro,'  well 
beaten  with  a  pestle,  and  mixed  with  c<X)ked  *  t^iro  MeavcK,  the 
glutinous  nature  of  the  '  taro '  being  favourable  to  the  retention 
of  wisdom." 

This  was  uttered  without  a  amile^  in  the  full  belief  that  this 
aimple  diet  of  his  youth  and  early  manhood  accounted  for  the 
marvellous  memoir  which  he  posseBsed  to  the  very  end  of  life. 
He  aoaured  me  that  it  was  tiius  the  priesta  of  the  olden  daya 
were  brought  up. 

DEATH. 

Ko  one  was  believed  to  die  a  strictly  natural  death  unless 
extreme  old  age  wfis  attaine<l.  Nineteen  out  of  every  twenty 
were  regarded  as  victims  of  special  divine  anger  or  of  the  incan- 
tations of  "  the  praying  people "  ( Tangata  purepure)  the 
sorcerers.    Causes  of  death  wore : — 

1.  Infringement  of  tapu  lawa  of  all  kinds. 

2.  An  uttered  resolve  broken;  preparation  for  battle 
upon  the  receipt  of  false  intelligence.  The  trick  may  be  seen 
through  after  a  time,  still  the  fight  must  at  all  risks  come  off,  if 
4nu  the  war-girdU  kms  been  put  on.  Kot  only  would  shameattend 
the  withdrawing  warriors,  but  the  special  wrath  of  the  war-god 
would  rest  upon  them.  So  that  there  is  nothing  for  it  but  fight  at 
all  risks.  A  journey  prepared  for,  but  not  carried  out.  ^lany  years 
ago  it  was  intended  that  the  writer  should  remove  to  Rarotonga  to 
take  charge  of  the  mission  there.  Everything  was  ready,  when 
a  brother  from  England  arrived  for  that  station.    It  so  happened 
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ttinfe  jiut  afterwftrdB  I  lost  two  boom  in  one  week  d  diptkeria.  I 

was  astounded  to  find  that  the  natives  of  Maogaia,  while 
qnnpathiziiig  with  my  lossi  attributed  the  sad  blow  to  my  failure 

to  carry  out  my  original  purpose. 

3.  A  grave  dug  for  a  corpse,  but  not  occupied.  At  the  last 
moment  perhaps  the  owner  of  the  soil  objects  to  the  burial,  so 
the  corpse  is  disposed  of  elsewhere.  In  that  case,  the  natives 
firmly  believe  that  someone  else  must  die  in  order  to  occupy 
the  empty  grave. 

4.  Unusual  luxuxiaaoe  of  growth  off  jpluitatioos  ol  food.  The 
saying  is,  E  mou  Aiwiki  tttia,"  f>.,  *'it  is  also  a  crop  for  spirit- 
land"  (portends  a  crop  for  the  reaper  Death,  as  we  perhaps 
would  phrase  it). 

The  bodies  of  deceased  friends  were  anointed  with  scented  oil, 
'carefully  wrapped  up  in  a  number  of  pieces  of  cloth,  and  the  same 
day  con»niitted  to  their  last  resting-place.  A  few  were  buried 
in  the  earth  within  the  sacred  precincts  of  the  appropriate 
marae ;  but  by  far  the  greater  number  were  hidden  in  caves 
regardeii  as  the  special  property  of  certain  families. 

If  a  body  were  buried  in  the  earth,  the  face  was  invariably 
laid  downwards,  chin  and  knees  meeting,  and  the  limbs  weU 
aeenred  with  strongest  sinnet  oord.  A  thin  covering  off  earth 
was  laid  over  the  corpse,  and  large  heayy  stones  piled  over  the 
graveL  The  intention  was  to  render  it  impossible  for  the  dead 
to  rise  up  and  ii^ure  the  living  I  The  head  of  the  buried  corpse 
was  always  turned  to  the  rising  sun,  in  aooordanoe  with  their 
ancient  solar  worship. 

It  was  customary  to  bury  with  the  dead  some  article  of  value — 
a  female  would  have  a  cloth-mallet  laid  by  her  side  ;  whilst  her 
husband  would  enjoin  his  friends  to  bury  with  him  a  favourite 
stone  adze,  or  a  beautiful  white  shell  {Qvula  ovuniy  Linn)  worn 
by  him  in  the  dance.  Such  articles  were  never  touched  after- 
wards by  the  living. 

Numbers  were  buried  in  caves  easily  accessible^  to  enable  the 
relatives  to  visit  the  remains  d  the  dearly-loved  kst  oom  from 
time  to  time.  The  corpse  was  occasionally  exposed  to  the  sun, 
re-anointed  with  oil,  and  then  wrapped  in  fresh  tikoru  (white 
native  cloth). 

The  dead  were  never  disembowelled  for  the  purpcjse  of 
embalming.  Tlie  corpse  was  simply  desiccated,  and  daily 
anointe<l  with  cocoanut  oil    A  month  would  sutlice  for  this. 

Warriors  were  in  general  carefully  hidden  by  their  surviving 
friends,  through  fear  of  their  being  disinterred  and  burnt  in 
revenge. 

The  people  off  the  entire  district  where  the  deceased  lived  take 
up  **  tare  "  and  prepare  a^  feast  in  honour  of  the  dead.  A  grand 
interchange  of  presents  is  usual  on  these  occasions  ;  but^  eaccepling 
the  near  relatives  oi  the  deceased,  no  one  is  really  the  wofse  for 
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it,  as  it  is  etiquette  to  see  that  distuit  relativeB  get  badk  siiiiikur 
articles  to  what  they  brought. 

Whatever  is  laid  upon  the  corpse  is  buried  with  it,  and  no 
further  notice  taken  of  it ;  but  whatever  is  placed  by  the  side, 
without  touchitio  it^  is  repaid. 

The  moment  the  sick  died,  the  bodies  of  near  relatives  were 
eat  with  sharks'  teeth,  so  that  the  hlood  might  stream  down  the 
hodies ;  their  fiioes  were  bhMkened,  and  the  hair  cat  offl  At 
Rarotonga  it  was  usual  to  knock  out  some  of  the  front  teeth  in 
token  of  sorrow.  Everywhere  the  moment  of  dealh  was  the 
signal  for  the  death-wail  to  commence.  The  most  afibcting  things 
are  said  on«uch  occasions,  but  always  in  a  set  fonn,  commencing 
thus 

Aue  ton  e  !  Aue  '  Aue  ! 

Alas  for  ub  !  Alas  1  Alas !  Ac.  ^ 

The  wallers  usually  lose  their  voices  for  several  days,  and  their 
eyes  are  frightfully  swollen  with  crying. 

As  soon  as  the  corpse  was  committM  to  its  last  resting-place, 
the  mourners  selected  five  old  cocoanuts,  which  were  sucoessiTdy 

opened,  and  the  water  poured  out  upc)n  tlie  ground.  These  nota 
were  then  wrapped  up  in  leaves  and  native  cloth,  and  thrown 
towards  the  grave ;  or,  if  the  corpse  were  let  down  with  cords 
into  the  deep  chasm  of  *'  Auraka  "  the  nuts  and  other  food  would 
be  successively  tlirown  down  upon  it.  Calling  loudly  each  time 
the  name  of  the  dep}irte<l,  they  said,  Hero  is  thy  food;  eat  it.^* 
^\'hen  the  fifth  nut  and  the  acconi[>anying  "  raroi,"  or  pudding, 
were  thrown  down,  the  mourners  said,  "  Farewell !  we  come  back 
-  no  more  to  thee." 

A  death  in  the  family  is  the  signal  lor  a  change  ol  names 
amongst  the  near  relatives  of  the  deceased. 

Chiefs  and  priests  occasionally  received  the  honour  of  a  "  spirit- 
burial,"  the  corpse  being  b^rne  to  the  most  renowned  marae  of 
his  tribe  on  the  island,  and  allowed  to  remain  within  the  sacred 
enclosure  for  some  hours,  Init  the  same  day  hidden  away  in  the 
tribal  cave.  In  such  cases  tlie  depositinf^  of  the  Inxly  in  the 
marae  was  '*  the  burial,"  or  the  committal  of  the  spirit  to  the  care 
of  the  go<l  worship|>ed  in  life,  whilst  the  letting  down  of  the 
corpse  into  the  deep  chasm  was  designated  the  throwing  away 
of  the  bones"  {tiringa  wi)^  the  well-wrapped-up  body  being 
regarded  as  a  mere  bimdle  of  bones  after  the  exit  of  the  spirit. 

In  the  olden  times,  relatives  of  the  deceased  wore  only 
"pakoko,"  or  native  cloth,  dyed  red  in  the  sap  of  the  candle-nut 
tree,  and  then  dipped  in  the  black  mud  of  a  taro-patch.  'J'he 
very  offensive  smell  of  this  mourning  garment  was  symbolical  of 
the  putrescent  state  of  the  dead.  Their  heads  were  encircled 
with  cliaplcts  of  mountain  fern,  singed  with  tire  to  give  it  a  red 
appearance. 
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The  etui,  or  fHrgp,  and  tlie  mourning  dance  succeeded.  Of  this 
<lirge,  four  varieties  are  known.  They  invariably  took  place  by 
day,  occupying  from  ten  to  fifteen  days,  according  to  the  rank  of 
the  deceased.  Sometimes  "  a  death-talk  "  was  preferred,  consisting 
of  sixty  songs  in  honour  of  the  dead,  moiinifiilly  ehanted  at  night 
in  A  laige  house  boilt  for  the  purpose,  and  well  lighted  with 
torehes.  Esoh  adult  male  reUtiye  recited  a  song.  A  feast  was 
the  inevitable  finale. 

Each  island  of  the  Hen  ey  Group  had  some  variety  of  custom 
in  relation  to  the  dead.  Perhaps  the  ckiefB  of  Atiu  were  the 
raost  outrageous  in  mourninf]^.  T  knew  one  to  mourn  for  seven 
years  for  an  only  child  (a  woman),  living  all  that  time  in  a  hut  in 
the  vicinity  of  the  grave,  and  allowing  his  hair  and  nails  to  grow, 
and  his  Ixxly  to  remain  unwashed.  This  was  the  wonder  of  all 
the  islanders.  In  general,  all  mourning  ceremonies  were  over  in 
a  year. 

8PIBIT  WORLD. 

Spirit-land  proper  is  underneath,  where  the  8un>god  Ra  reposes 
when  his  daily  task  is  done.  It  is  variously  termed  Po  (Night), 
Avaiki,  Hawai'i,  Haw^aiki,  or  home  of  the  ancestors.  Still,  all 
warrior  spirits,  i.e.,  those  who  have  died  a  violent  death,  are  said 
to  ascend  to  their  happy  homes  in  tlie  ten  heavens  above. 
Popularly^  death  in  any  form  is  referred  to  as  "going  int<>  night," 
in  contrast  with  day  (ao)  i.e.,  life.  Above  and  beneath  are 
uuuiei'ous  countries  and  a  variety  of  inhabitants — invisible  to 
mortal  eye ;  bat  these  are  but  a  facsimiie  of  what  we  see  aromid 
OB  now. 

The  Sawoan  heayen  was  dengnated  Pmloiu  or  Pmnaiu^  and  was 
supposed  to  be  under  the  sea.  The  Mangaian  warrior  hoped  to 
**  leap  into  the  expanse,"  "  to  dance  the  warrior's  dance  in  Tain  " 
(above),  "  to  inhabit  Speck-land  (Polspod)"  in  perfect  happiness. 
The  Rarotongan  warrior  looked  forward  to  a  place  in  the  house 
of  Tiki,  in  which  are  assembled  the  brave  of  past  ages,  who  spend 
their  time  in  eating,  drinking,  dancing,  or  sleeping.  The 
Aitutakian  brave  went  to  a  good  land  (Iva)  under  the  guardianship 
of  the  benevolent  Tukaicaua,  to  chew  sugar-cane  for  ever  with 
undoyed  appetite.  Tahitians  had  an  elysium  named  Miru." 
Sodefy  Isbnders  looked  forward  to  **BUihntu  noanoa,*  ''sweet- 
.seentea  Rohutu,"  full  of  fruit  and  flowers. 

At  Mangaia  the  spirits  of  those  who  ignobly  '*  died  on  a  pillow 
wandered  about  disconsolately  over  the  rocks  near  the  maigm  of 
the  ocean,  until  the  day  appointed  by  their  leader  comes  (once  a 
year),  when  they  follow  the  sun-god  Ra  over  the  ocean  and 
descend  in  his  train  to  under-world.  As  a  rule,  the^e  ghosts 
wore  well  disposed  to  their  own  living  relatives;  but  often 
became  vindictive  if  a  pet  child  was  ill-treated  by  a  step-mother 

*  1 1«  nnmcft  plni^  Ia,  t  Mtnnil  dMilb 
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or  other  relatives,  <fec.  But  the  esoteric  teaching  of  the  priest* 
ran  thus  : — Unhappy*  ghosts  travel  over  the  pointed  rocks  round 
the  island  until  they  reach  the  extreme  edge  of  the  clifl"  facing? 
the  setting  sun,  when  a  large  wave  approaches  to  the  base,  and  at 
the  same  moment  a  gigantic  "  ifua  "  tree  ( Fagroda  btrteriaua )j 
covered  with  fragrant  blossoms,  springs  up  from  Avaiki  to  receive 
tlMae  difooDBolAte  homaiL  iq>irit&  Even  at  this  lait  moment^  with 
feet  almoet  touching  the  fatal  treoi  a  fiiendlj  Toioe  maj  aend 
the  q>irit-traveller  back  to  life  and  health.  Othemae^  he  ia 
myateriottsly  impelled  to  eUmb  the  particular  branch  reserved  for 
his  own  tribe,  and  conveniently  bnMight  nearest  to  him. 
Immediately  the  human  soul  is  sjifely  lodged  upon  this  gigantic 
the  deceitful  tree  goes  down  with  its  living  burden  to 
nether-world.  Akaanga  and  his  assistants  catch  the  luckless 
ghost  in  a  net,  half  drown  it  in  a  lake  of  fresh  water,  and  then 
usher  it  into  the  presence  of  dread  Miru,  mistress  of  the  nether- 
world, where  it  is  made  to  drink  of  her  intoxicating  bowl  The 
drunken  ghost  is  borne  off  to  the  ever-burning  oven,  cooked,  and 
devoured  by  Miru,  her  son^and  four  peeriess  dau^teia.  The  refuse 
ia  thrown  to  her  servants,  Akaanga  and  others.  So  that,  at  MaO' 
gaia,  the  end  of  the  coward  was  annihilation. 

At  Rarotonga  the  luckless  spirit-traveller  who  had  no  present 
for  Tiki  was  compelled  to  stay  outside  the  house  where  the  brave 
of  past  ages  are  assembled,  in  ram  and  darkness  for  ever,  shivering; 
with  cold  and  hunger.  Another  Wew  is.  that  the  grand  rendezvous 
of  ghosts  was  on  a  ridge  of  rocks  facing  the  setting  sun.  One 
tribe  skirted  the  sea  margin  until  it  reached  the  fatal  spot 
Another  (the  tribe  of  Taugiia,  on  the  eastern  part  of  Karotonga) 
traversed  the  ifiountain  range  forming  the  backbone  of  the  islimd 
until  the  same  point  of  departure  was  attained.  Members  of  the 
former  tribe  dambered  on  an  ancient  "^Mt"  tree  ^still  standing). 
Should  the  branch  chance  to  break,  the  ghoet  is  immediately 
caught  in  the  net  of  "  Mum."  But  it  sometimes  hajqpens  that  a 
lively  ghost  tears  the  meshes  and  escapes  for  awhile,  passing  on 
by  a  resistless  inward  impulse  towards  the  outer  edge  of  the 
reef,  in  the  hope  of  traversini^  tlif  ocean.  But  in  a  straight  Hue 
from  the  shore  is  a  round  hollow,  whf  re  Akuanga's  net  is  concealeii. 
In  this  the  very  few  who  escape  out  of  the  hands  of  Muru  are 
caught  without  faii  The  delighted  demons  (taae)  take  the 
captive  ghost  out  of  the  net,  dash  his  brains  out  on  the  sharp 
ooral,  and  cany  him  off  in  triumf^  to  the  shades  to  eat. 

For  the  tribe  of  Tangiia  an  iron-wood  tree  was  rsserved.  The 
ghosts  that  trod  on  the  green  branches  of  this  tree  came  back  to 
life^  whilst  those  who  had  the  misfortane  to  crawl  en  the  dtad 
branches  were  at  once  caught  in  the  net  of  Muru  or  Akaanga, 
brained,  cooked  and  devoured  ! 

•  BecauM  they  ha<l  the  tnisfortULe  *'to  die  on  *  plUow,**  a.ld  btOUlM  llMjr  had  to  iMtro 
ttidr  old  plouAnt  baanti  »od  hooMt. 
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Ghosts  of  cowards,  and  those  who  were  impious  at  Aitutaki, . 
were  doomed  likewise  to  furnish  a  feast  to  the  inexpressibly  ugly 
Miru  and  her  followers. 

Evidently,  the  ancient  faith  of  the  Hervey  Islanders  was 
substantially  the  same.    Nor  did  it  materially  differ  from  that  of ' 
tlie  Xftldtiaii  and  Society  iRlanderSy  the  vamtkmi  being  sueh  m 
we  mi^t  expect  when  portions  of  the  aune  great  family  had  been 
separated  from  each  other  for  ages. 

There  is  no  trace  in  the  Eastern  Pacific  of  the  doctrine  of 
transmigration  of  haman  souls,  although  the  spirits  of  the  dead 
are  fabled  to  have  assumed,  temporarily,  and  for  a  specific  purpose, 
the  form  of  an  insect,  bird,  tish,  or  cloud.  But  gods,  specially 
the  spirits  of  deitied  men,  were  believed  permanently  to  reside  in, 
or  to  be  incarnate  in,  sharks,  sword-fish,  etc.,  eels,  the  octopus,  the 
yellow  and  black-spotted  lizards,  several  kinds  of  birds  and  insects. 
The  i^ts  fatuuSy  opportune,  mists  concealing  a  victim,  imagined 
balls  ^  fire  guiding  the  fledng  or  killing  party,  were  all  the  work- 
ing of  their  gods  lor  the  dsstruetion,  safety,  or  guidance  of  mortals. 

In  sleeps  the  spirit  was  supposed  to  leave  the  body  and  travel 
over  the  island,  to  hold  converse  with  the  dead,  and  even  to  vieit 
spirit-world.  Henoe  the  dreams  of  mortals*  Some  of  the  most 
important  events  in  their  national  history  were  determined  by 
dreams. 

The  place  in  which  the  placenta  (enua)  of  an  infant  is  buried 
is  called  the  "  ipukarca,"  or  natal  soil ;  and  it  was  believed  that, 
after  death,  spirits  of  adults,  as  well  as  children,  hover  about  the 
neighbourhood. 

MYTHOLOQT. 

Strictly  speaking,  the  Hervey  Islanders  had  no  oonception  of  a- 
ereator,  as  the  islands  were  believed  to  be  dragged  up  out  of  the 
depths  of  Avaiki,  or  Nether- World,  otherwise  called  Po,  or  Night, 

These  islands  are  merely  the  gross  outw  ird  form,  or  body^  whilst 
there  still  remains  behind  in  the  obaoarity  of  Nether- World  the 

ethereal  essence  or  spirit. 

The  primary  conception  of  the  Hervey  Islanders  as  to  existence 
is  a  point ;  then  something  pulsating ;  next,  something  greater 
-^everiasting. 

The  nnivene  is  to  be  concaved  of  as  the  hollow  of  a  vast 
coeoanut  shell,  the  interior  of  which  is  named  AvaikL  At  the 
very  bottom  of  tins  sapposed  coeoanut  shell  is  a  thick  stem, 
gradually,  tapering  to  a  point,  whifh  represents  the  very  lieginning 
of  all  things.  Tlus  point  is  a  spirit  named  The-root-o f  ail-existence, 
Alx>ve  this  extreme  point  is  another  demon,  iiamed  Breathings  or- 
Life,  stouter  and  stronger  than  the  former  one.  The  thickest  part 
of  the  stem  is  The-iong-lived.  These  three  stationary,  sentient- 
spirits  constitute  tlie  foundation,  and  insure  the  permanence  and 
well-being  of  all  the  rest  of  the  universe. 
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In  tho  interior  of  the  supposed  cocoanut  shell,  in  the  lowest 
depth  of  Avaiki,  lives  a  woman,  or  demon,  of  f3esh  and  blood, 
named  Vari-ma-te-takere  (shortened  into  Vari)  —  The-very- 
bei^innifif:^.  At  various  times  Vari  plucked  off  three  hits  from 
each  side,  and  moulded  them  into  human  shape.  These  six  are 
the  primary  ^ods  of  the  unherse.  Yet  no  "marae"  or  image 
was  ever  saored  to  them,  nor  was  any  offering  ever  made  to  then. 

The  first  of  the  six  primary  gods  is  Avatea  or  Vfttea  (NoooX 
half  man  and  half  fish,  whose  eyes  are  the  sun  and  moon.* 
Evidently  we  have  in  Avaten,  or  V&tea^  the  god  of  light.  The 
second  primary  god  is  Tinirau  (Innumerable),  the  lord  of  all  fii>h. 
The  third  is  Tan<ro  (Support).  The  fourth  is  Echo  (Tumuteanaoa), 
regarded  as  a  female  dwelling  in  hollow  rocks.  The  fifth, 
Rnka,  or  Trouble^  presides  over  winds.  At  the  edi;e  of  the 
hoiizoii  are  a  numV>er  of  wind-holes.  To  each  child  is  allottecl  one 
of  these  apertures,  through  which  he  blows  at  plejisure.  The 
sixth  and  last  of  the  primary  gods  is  a  female,  Tu-metua,  or 
To-pnpa,  who  dweUs  with  the  Great  Mother,  **  Yari,"  at  the  very 
bottom  of  Avaiki,  in  the  SUent-iand^  the  only  kmgoage  of  whicii 
is  that  of  signs  and  smiles,  to  oonifort  her.  Tat  (short  for 
Tn-metna  or  Tu-papa)  was  the  tutelar  goddess  of  the  island  of 
Moorea.  To  her  Uie  foortemth  night  in  every  moon  was 
sacred. 

In  his  dreams,  Vatea,  the  eldest  of  the  primary  gods,  saw  a 
woman.  Papa  (Foundation),  whom  he  afterwards  succeefled  in 
making  his  wife.  Now,  Papa  -was  the  daughter  of  Timatekore 
(No'hing-more).  Tangaroa  and  Kongo*  were  the  twin  children 
of  Vatea  and  Papa.  They  were  the  iirst  beings  of  perfect  human 
form  in  the  muverse,  and  possessed  no  second  shape.  Three 
other  sons  (Tongariti,  Tangiia,  and  Tane-papa-kai)  were  bom  to 
Yatea  and  Papa.  These  are  the  principal  deities  of  the  Hervey 
Islanders  and  (with  numerous  variations  and  additions)  of  Eastern 
Polynei^ia.  To  the  children  of  V&tea  and  Papa  belong  themaraes 
and  idols ;  they  rsceived  the  offerings  and  listened  to  the  ptayew 
of  mankind. 

The  tutelar  god  of  Mangaia  is  Kongo,  whose  wife,  Taka,  bare 
him  a  daughter  name<l  Tavake.  The  lK>ast  of  the  three  original 
tribes  on  Mangaia  is  that  they  are  the  descendants  of  Tavake  by 
her  own  father  Kongo,       that  they  are  of  divine  origin. 

Now,  Bongo  was  likewise  the  dread  deity  of  Tahiti  and  Hie 
Leewanl  Islands,  under  the  slightly  mod^Bed  designation  of 
**Or(y.''   The  original  marae  of  '«OrO"  in  Eastern  Polynesia  was 


^  T!ie  moon  is  the  flsh-«ye,  on  account  of  lU  paloiMs. 

t  Wh«n  Oaptain  Oook,  Uft  tbe  Noond  tine,  TiKitod  Taiati.  he  foaml  tli«  Ung  to  b*  **  Oi«<K" 
•aoMtor  of  the  present  Pomare.     Otoo  "  «hoal(]  be  written  7 the  O  being  •  meie  preSz 

to  nil  pioiier  innni  -  Tli!-!  niytliolnKintl  nntiic  wa-  (i(1<>])tr><1  in  oilier  tO  teewe  for  lie  OVMT 
the  reverence  due  to  the  gotU,  wiio  are  tuvUible  tu  ujortul  eye. 

:  I II  the  Sodety  lakiidi  *«  Oro  **  (BoCafJo)  the  «a«  of  Tkt'em  (TImsnwX  boI  hie  t»te 
brother. 
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Opoa,  on  the  island  of  RaisteA,  wheaoe  the  wonhip  spread  to  all 

the  neighboaring  islands. 

At  the  shrine  of  this  deity,  on  the  island  of  Tahiti  alone,  fifty 
reoking  heads  were  offered  in  a  single  generation.  To  Rongo, 
OrO,  Rono,  or  Orono  (as  he  is  variously  named),  no  offering  was 
acceptable  but  a  bleeding  human  sacritice,  specially  selected,  males 
being  always  preferred  to  females.  At  Tahiti  females  were 
inel^ble,  being  regarded  as  "  noa "  (common) ;  whereas  males 
were  "tapu  "  (sacred),  and  therefore  suitable  for  saorifioe. 

Tangaroa  was  specially  hononied  at  Rarotonga)  Aitataki,  Samoa, 
and  the  Society  Islands.  In  the  Tahitian  and  Societj  Groups, 
Ta'aroa  was  regarded  as  the  originator  of  the  world,  and  the 
parent  of  gods  and  men.  At  Samoa,  Tangaloa  was  regarded  as 
the  great  creator. 

The  gods  were  divided  into  two  orders,  "dwellers  in  day,"  and 
'*  dwellers  in  the  shades,  or  ni;,'ht/'  The  fori7ier  busied  themselves 
with  the  affairs  of  mortals  ;  moving,  though  unseen,  in  their 
midst ;  and  yet  often  descending  to  JS  ether- World,  the  true  home 
of  the  major  gods.  The  latter  frequently  ascend  to  day  to  take 
part  in  the  a&irs  of  mankind,  but  prefer  to  dwell  in  spiritJand 
(night).  A  few  were  supposed  to  remain  permanently  in  the 
obscnrity  of  AvaikL 

Many  of  the  deities  worshipped  in  the  Hen*ey  Group  and  other 
islands  of  the  eastern  Bacific  were  canonis(  <1  priests,  kings,  and 
warriors,  whose  spirits  were  supposed  to  enter  into  various  birds, 
fish,  reptiles,  insects,  itc,  »tc.  Strangely  enough,  they  were 
regarded  as  being,  in  no  respect,  inferior  to  the  original  divinities. 

The  gods  first  spake  to  man  through  the  small  land  birds  ;  but 
their  utterances  proved  to  be  too  indistinct  to  guide  the  actions 
of  mankind.  The  gods  were  thus  led  to  communicate  with 
mftnlrind  through  tiie  medimn  of  a  hmnan  pnesthood.  Whwiever 
the  priest  was  consulted,  a  present  of  the  best  food,  accompanied 
by  a  bowl  of  intoxicating  piper  mytlusticum,"  was  indispensable. 
The  offerer,  in  a  stentorian  voice,  mid,  "  Ka  uru  Motoro" — Enter 
(j^.,  inspire),  Motoro  !*  At  these  words  the  priest  would  fall  into 
convulsions,  the  god  Motoro  having  inspired  (literally,  "  entered  ") 
him,  and  the  oracle  would  be  delivered.  From  the  oracle  thus 
delivertMl  no  appeal  whatever  lay.  The  best  kinds  of  food  were 
sacred  to  the  priests  and  chiefs. 

Although  unsuitcd  for  the  delivery  of  oracles,  birds  were  ever 
the  special  messengers  of  the  gods  to  warn  individuals  of 
impending  danger,  each  tribe  having  its  ownJeathered  guardians. 

The  great  B^ynesian  word  (Atua)  for  "God"  means  strictly 
the  pith^  con^  or  life  of  man.  This  is  evident  from  its  constant 
equivalent,  *'ara  io^"  shortened  sometimes  into  "io,"  which 
literally  signifies  pathway  of  the  pith,"  or  "  pith."  What  the 
pith  is  to  the  tree  the  god  is  to  the  man,       its  lije. 

*  Or  whatever  may  bo  the  iiamo  of  the  wonhipper'ii  deity. 
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The  greater  gods  alone  had  carved  images  for  the  convenience 
of  wonhippers;  the  leflMT  were  ooontlesB,  eneh 
potiening  aevenil. 


PUILOLOOY. 

A  list  of  numerals  and  pronouns  in  the  language,  with 
suggestions  as  to  their  etymology : — 

SrUlOBAIit. 


1 

Okotei,  taL 

2 

Boa. 

8 

Tom. 

4 

A. 

5 

•  t  • 

Riina* 

6 

■  •  • 

Ono. 

7 

Ito. 

8 

•  •  • 

Vara. 

9 

•  •  • 

Iva. 

10 

•  •• 

Ngaoni. 

11 

Ngaiirainatai(10  +  1). 

12 

Ngaora  ma  raa  (10 + 2),  fta 

20 

•  •• 

Baa  ngmnru  (2  x  ]0). 

21 

•  *• 

Baa  Bgamra  ma  tsi  (2  X 10+ 1). 

22 

•  •  ■ 

•  •• 

Bna  ngaura  ma  roa  (2  x  10  +  2),  Ao. 

100 

Aneie  (t^.,  from  the  English  "  hundrad  ")  Ac. 

In  the  Hervey  Group  we  have  two  distinct  bases  of  numeration 
— lour  and  ten.  The  former  base  is  used  in  counting  cocoanutBi 
which  were  from  time  immemorial  tied  up  in  fours  (kaviri)^ 


5  Bunches  (kaviri)  of  cocoanuU  make  one  Takau,  i,e, 
10  TUuu  „  ».        Baa  20O 

10  Kau  „  ^        Maao  2.000 

lu  Mano  „  „        Kiu  20,chx) 

10  Kiu  „  M         ^ui  200,000 

All  beyond  this  is  nacertain. 

TRONOUNS. 

1.  — Personal, 

First  person    Au  Maoa  ...  Matoa 

First  penofn,  induding  the  8eo<md  ...  ^ua  ...  Tatoa 

Second  person  ...      ...      Koe     ...  Kwoa  ...  Kot^ju 

Third  person    Ala^  ia  ...  Raua  ...  Batoa 

Of  the  dual  und  plural  pn:>nouns  of  the  first  person,  "taua"  and 
*'tatou"  include  the  person  or  persons  spoken  to,  while  "inaua''  and 
"  matou  "  exclude  them. 

2.  — Relative. 

Tei  and  nona,  nana. 
*•  Tei  "  ia  used  only  in  the  past  tonso  and  becouiea  "  te  "  in  the  futUTS^ 

and  is  generally  aooompanied  with  '*  ka.*' 
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Ftrst  porson  mngular   Toko,  takv 

Third  person  sinf^'ular   Tona,  tana 

First  person  pfaiial    To  maton,  ta  tnatoo,  Ac 

4. — luUrrogativt, 
Koai         •••  ...      ...  Who 

Eaa    "VVbut 

Teea    Which 

Koai  and  teioa  are  declinable. 


Plural 


It'ia     ...  , 

This 

)  Teianoi 

This  here 

J  Tena  ... 

That  (near  the  pernon  spoken  to) 

LTera  ... 

That  (at  a  distance) 

'  Eia 

These 

)  Eianei  ... 

These  bore 

)  Bna  ... 

Those  (near  the  person  apoken  to) 

i^Sra  ... 

That  (at  a  distaiioe) 

6 

Etai,  tokotai 


— Indffinite, 

Some,  few 


Parivdij^iu  of  the  conjujration  and  d-vlonsion  of  the  verb  "to  go"  and 
of  the  verb  "  to  kill/*  witb  a  pronominal  object 

Aere    Oo 

iMdieatiw  Mood, 

Singular,  DuaL  Pluralm 

Pres. — ^Te  aere  nei  an  -  Te  aere  nei  mana  -  Te  aere  nei  maUra,  &c.,  fto. 
Past  —  I  afro  ana  an    -  T  aero  ana  uiaua    -  I  fioro  ana  maton,  &c.,  &0* 
Fut.  —  Ka  aere  an      -  Ka  aere  maua       -  Ka  acre  matou,  &c,,  dec. 

Imperatiw, 
Kaaere  ko^  Ac. 

Subjunctive  or  Coitdii  iotuil  Mood^ 

Present — Me  aere  aw,  &c. 
Past — Naringa  an  i  aere. 
Fkiurt — Kia  aere  an. 

Infinitive. 
£  aere. 

Pariiciple, 
Aereanga. 

  Strike,  kUl* 


•  When  a  nMrt  ^liMm  io  mj-  kill."  He  9W  thU  plirMe,  **Tte  kl»  mate **— "Strike^ 
tlM»  (he)  majT  dto ; "  or  **Ts  iia."  Still,  ** ta "  may  bj  ablyreriBUcm  luoaii  **  kiU." 


3521  APOTBAIiASIAlf  AND  FOLYKESIAM 

Indicative  Mood, 

Singu' ur.  Dual.  Plural. 

Pres, — Te  ta  nei  aa.  La,    -   Te  ta  nei  taua»  &c,   -   Te  ta  nei  tatoii,  Ac 
I  to  iBA  an,  &c.    -  I  to  ana  tons*  4w.    •  ItoaaatotoOtfte. 
Jfkt, — KatoaOffto.       -  Katotona^Ao.       -  Katototoa,fte. 

Imperative. 
Ka  te  koe. 

Subjunctive  or  Conditional  Mood, 

Present — Me  ta  au,  Ac. 
Past — Karinga  au  i  ta,  &c. 
Future— EUtk  to  an,  &c. 

Infinitive, 
£  te. 

PeiHiciple, 
Taanga. 

Indicative  Mood  fPaaive  VoUe). 

Singular,  Dual,  Plural, 

Pres,—TB  toia  nei  an,  Ae.  -  Te  teia  nei  tona,  Ac.  -  Te  taia  nei  totoo,  Ac 
Past — I  tela  na  an,  &e.     -  I  teia  na  teua,  fto.   -  I  teia  na  tetou,  &o. 
Put, — Kataiaan,  &e.      -  Ka  toia  tona,  fto.    -  Kataiatoton,^. 

Imperative  Mood, 
Ka  toia  koe,  Ae. 

Suiptnetive  or  Conditional  Mood, 

Present — Me  teia  au,  &c. 
Past — Naringa  au  i  teia,  Ac. 
Future — ^Kia  toia  an,  &c. 

A  lew  simple  sentonoeB  to  show  the  grammatical  stroctiire  of 
the  language : — 


Baa  tena  P  ... 

What  is  that? 

E  nookixaro 

• 

Sit  down 

E  tu  ki  ninga 

•  •  • 

fl  •  • 

Get  up 

Aea  koe  aere  el  ? 

*  •  « 

•  «  • 

When  will  jou  go  ? 

Ap<jpo 

• 

To-moTPOw 

Kapikiia 

• 

CaU  (him) 

Teia,  te  aere  mai  nei 

«  •  • 

Here  he  comes 

Koai  toou  ingoa  ? 

•  •• 

What  ia  your  name  ? 

E  TBine  taan? 

**• 

Are  yon  nuuniedP 

E  temariki  taan? 

Ave  you  any  ehildxen  f 

Tokoia? 

•  •  ■ 

•  •  • 

How  many  ? 

Kua  maki  koe  ? 

•  •  • 

■  •  • 

Axe  you  iU  ? 

Ka  mate  paa  koe 

«•« 

«  •  • 

Ton  will  perhaps  die 

Karo  lavaia  ... 

•  •• 

Not  a  bit  of  it 

Man 

•  •  • 

Tangato 

Woman 

•  •  • 

•  •  • 

Vaine 

•  •  •               a  •  • 

•  •  ■ 

•  •  • 

XJpoko,  mimiti  (of  animals) 

Hair  of  head 

•  •  » 

Bauru 

Eye 

•  •  • 

•  «  « 

Mata 

Nose   

• 

•  •  • 

Putaiu,  putangin 
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Tongue 


••• 


ffmd  ...      ...  ••■ 

Foo^    ...       ...  ... 

fione  ... 
Blood  .. 
Fire  ... 
Water ... 
Sun 

Moon  ... 

Father 
Mother 
Son 

Daughter 

Brother  (of 
Sister  (of  s  man) 
Cousin 
Uncle  ... 
Aunt  ...  ... 

Give   

I^&ke  ... 
Make  


... 
••• 
... 


... 


Sc^e  ... 
Hear  ... 


•  •• 


•  •• 

•  *  • 

•  •  * 


• 

•  •* 


Arero 
Taringa 

Bima 

Nui  (i.*-.,  big) 

Maikao  maata  (big  finger) 

Vaevae 

iTi 

Toto 
A'i 
Vai 
Ba 

M&rama 
Metua  tane 
Metua  vaine 
Tamaroa 
Tamaiiie 
Tungane 
Tuaine 
Taeake 
Ketoatene 
Metua  vaiiie 
Omai;  orongs 
Bave  atu 
Anga 

Apai,  maranga 
Ka 

Akara 
Akarongo 


REPORT  OF  COMMITTEE  No.  3. 

Australasian  Biological  Station  Committee. 


3tlEMBER8  OF  COMMITTEE  : — Mr.  A.  DeNDT,    Me.  J.   J.    FlETCHKB,  Mr. 

Jl,  H.  S.  LucAf,  Mb.  MaoQulxtbat,  FrofeMor  W.  BALinmr  SpnrcBm 

and  Dr.  W.  A.  Haswbll  {Seereiafy), 


Owing  to  the  impossibility  of  holding  meetings  at  othrr  times  than 
duringthe  meeting  of  the  Association,  the  members  of  the  committee 
being  scattered  over  all  the  Australian  colonies,  it  has  been 
impossible  for  the  committee  as  a  body  to  do  much  in  the  course 
of  the  year.  Measures,  however,  have  been  taken,  which  it  is 
hoped  vrill  lead  to  their  being  in  a  position  to  report  an  important 
stqp  before  the  next  meeting  of  the  Aiaodation. 

It  was  the  general  opinion  of  the  members  of  the  oommittee 
yrho  were  present  at  the  Sydney  meeting  of  the  Association  that 
Fort  Jackson  is  in  many  respects  the  most  favourable  situation 
for  the  establishment  of  the  proposed  station.  The  proximity  to 
a  capital  in  which  there  are  good  scientific  libraries,  the  sheltered 
character  of  the  shores,  and  the  richness  of  the  marine  fauna  all 
combine  to  render  it  the  most  convenient  situation  that  could  be 
selected.  In  addition,  the  neighbourliood  of  Sydney,  or  at  least 
some  part  of  the  New  South  Wales  coast,  is  to  be  preferred  as 
the  site  of  the  proposed  station,  owing  to  the  fact  that  there 
already  ezists  there  a  nucleus  for  such  an  institution. 

From  1881  to  1886  there  was  at  Watson's  Bay  ,  near  the  Heads 
•of  Fort  Jackson,  a  small  building  entitled  the  Biological  Station, 
which  was  constructed  on  a  piece  of  land  granted  by  the 
Government.  The  expense  of  liie  construction  of  the  building 
having  been  defrayed  by  private  subscriptions  and  subscriptions 
from  various  learned  societies,  including  the  Royal  Societies  of 
New  South  Wales  and  Victoria,  supplemented  by  a  Government 
subsidy.  The  situation  was  not  very  convenient,  and  the  station 
was  little  used,  except  by  M.  N.de  Miklouho  Maclay,  by  whose 
efforts  it  was  founded.  In  1886,  at  the  time  of  a  scare  regarding 
war  with  Bussia,  the  land  was  resumed  by  the  Government  of  tbe 
•colony  for  military  purposes ;  a  sum  of  money  being  granted  to 
the  trustees  of  the  station  as  compensation  for  the  loss  of  the 
.building.    This  sum  of  money  is  now  available  as  a  nudeua  of 
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the  sum  required  for  endowing  a  new  station,  and  it  is  proposed 
that,  as  soon  as  a  suitable  site  can  be  got,  additional  subscriptions 
should  V>e  solicited,  both  from  private  individuals  and  from  the 
le^iriied  stxiieties  in  the  various  colonies,  so  that  the  trustees  may 
be  enabled  to  begin  the  cxjnst ruction  of  the  new  station.  It  is 
proposed  that  this  should  at  first  be  on  a  small  scale,  but  so 
oonstructed  that  further  eztemioii  oodd  be  reedily  eflfoeted  when 
req[iiired.  It  is  hoped  that  the  New  Soofch  Wales  Government^  to 
whom  application  has  been  made^  will  grant  a  portion  of  one  of 
the  nnmeroos  reserves  on  the  shores  of  the  harbour  as  a  site  for 
the  proposed  new  station. 


w2 
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The  Construction  and  Hygienic  Requirements  of  Places  of 

Ammemmt  in  Sydnty, 


Hnons  ov  ComamB: — ^Hr.  W.  E.  Bora,  Dr.  AsKBUsroir 

TKOmnON,  Professor  Wab&bh,  D.  J.  T.  Wilson,  and  Mr. 
John  Sulkan  i^Secrttary), 


The  committee  has  been  compelled  to  contine  its  enquiries  to  the 
City  of  Sydney,  and  has  been  much  assisted  by  a  report  of  the 
Royal  Commission  appointed  on  the  17th  June,  1886,  to  enquire 
into  the  construction  of  theatres,  public  halls,  and  other  places  of 
public  amusement  or  oonooune.  With  this  report  the  committee 
is  in  full  Mcord,  and  appends  a  copy  thereof. 

As  far  as  the  committee  has  beoi  able  to  ascertain,  there  is  no 
legislative  enactment  dealing  with  the  subject;  bnt  as  the 
licensing  of  theatres  is  annual,  a  practical  control  is  thereby 
secured.  These  licenses  are  issued  by  the  Colonial  Secretary,  and 
in  one  recent  instance,  viz.,  the  Theatre  Royal,  the  pressure 
employed  has  been  sufficient  to  secure  the  carrying  out  of  very 
necessary  alterations  and  improvements,  which  will  tend  to  the 
greater  safety  and  healthfulness  of  this  building. 

The  committee  is,  however,  of  opinion  that  the  annexed  report 
should  form  the  basis  of  specific  legislation,  and  that  an  existing 
body,  such  as  the  Board  A  Health,  should  be  entmsted  with  the 
admimstrataon  of  the  same,  and  with  power  to  appoint  competent 
inspectors  and  other  necessary  officials.  There  is  a  precedent  for 
this  course  in  the  position  accorded  to  the  Bosid  of  Health  in 
Melboome. 
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Australasian  Geological  Record. 

9 

Mejtbers  of  Committee  : — Professor  F.  W.  Hutton,  Mr.  E,.  L.  Jack, 
Mr.  J&.  M.  JoHi«8TON,  Mr.  Jauss  Stiblino,  ProfeMor  fi.  Tatii,  and 

Mr.  H.  ^TBMMwam  {S§ew9tm^), 


(1.)  Nbw  Zbaland. 

1.  Bbal,  L.  O.— The  Alluvial  Deposits  of  Otago.    Trans.  N.Z. 

Inst.,  vol.  xxi.,  p.  332. 

2.  Bums,  G.  J. — On  a  Striated  Rock  Surface  from  BoatmaaSy 

near  Beefton.    Trans.  N.Z.  Inst.,  vol.  xxi.,  p.  334. 

3.  Bouhbt,  T.  G. — ^Note  on  a  Bock  Collected  by  the  Rev.  W.  S. 

Green  from  near  the  summit  of  Mount  Cook.  Trans. 
N.Z.  Inst.,  YoL  xxi,  p.  334. 

4.  CbiBi  L. — 8ur  les  affinity  des  flores  jtzrassiqiieB  et  triassiqnas 

de  I'Aiistralie  et  da  la  Kouvelle  Zealande.  Oomptas 
Rendus,  Tome  criL,  1888,  p.  1014. 

5.  Davis,  J.  W. — ^Fossil-fish  Remains  from  the  Tertiaiy  and 

Cretaoeo-tertiary  formations  of  New  Zealand.  Scientific 
Transactions  Roy.  DnbHn  Soc.,  1888.    VoL  iv.,  Series 

II.,  p.  7. 

6.  Davis,  J.  W. — ^On  a  new  Species  of  Stymma  from  the  Upper 

Tertiafy  Formation  of  New  Zealand.  GeoL  Mag.,  1888, 
pi  315. 

7.  B1TIH68BAUSEN,  C.  Y. — Bertrage  zur  Kenntniss  der  fossilen 

Flora  Neu-Seelands.  ifaiaerliohe  Akademie  der 
Wissenschaften  Anseiger.   Vienna,  1887. 

8.  Hamilton,  A. — Notes  on  a  Deposit  of  Moa  Bones  in  the 

Te  Ante  Swamp.    Trans.  N.Z.  Inst.,  vol.  xxi.,  p.  311. 

•  9.  Harding,  J. — On  the  Neighbourhood  of  Te  Aroha.  Northern 
Wairoa.    Trans.  N.Z.  Inst.,  vol.  xxi.,  p.  336. 

10.  HuL,  H« — ^Discovery  of  Fossil  Moa  Feathers  in  Rocks  of 

Fliooene  Age.   Trans.  N.Z.  Inst.,  vol.  zzi,  p.  318. 

11.  Hill,  SL^The  Oil  Prospects  of  Poverty  Bay  and  District 

Tnms.  N.Z.  Inst,  vol  xxi.,  pw  3d0. 

12.  Htnnoir,  F.  W.  (O.M.Z.S).— Notes  on  the  MneOer  Qlacier, 

Ph>.  linn.  Soc.  New  South  Wales,  1888.  Seriea  2. 
voL  iii.,  p.  429. 
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13.  HuTToy,  F.  W.  (C.M.Z.S).— The  Earthquake  in  the  Amuri. 

Tmns.  N.Z.  Inst.,  1889,  vol.  xxi.,  p.  2G3. 

14.  HUTTON,  F.  W.  (C.M.Z.S.).— The  Eruptive  Rocks  of  New 

Zealand.    Pro.  Roy.  Soc.  New  South  Wales,  1889. 

15.  Lahtour,  de  H.  a. — On  the  Fossil  Marine  Diatomaceous 

Deposit  near  Oamaru.    Trans.  N.Z.  Inst.,  voL  xxi, 

p.  293. 

16.  O'Reilly,  J.  P. — On  the  Antipodal  Relations  of  the  New 

•  Zealand  Earthquake  District  of  10th  June,  1886,  with 
that  of  Andalusia,  of  25th  December,  1884.  Jour. 
Roy.  Geol.  Soc.  of  Ireland,  1887,  vol.  xxii.,  p.  179. 

17.  Park,  J  as. — The  extent  and  Duration  of  Workable  Coal  in 

New  Zealand.    Trans.  N.Z.  Inst.,  vol.  xxi.,  p.  325. 

IS.  Rath,  vom  G. — Ueben  den  Ausbruch  des  Tarawera  auf 
Neu-Seeland,  10th  Juni,  1886.  Neues  Jahrbuch  iOr 
Mineralogie,  ttc.    Band  i.,  p.  101.    Stuttgart,  1887. 

19.  Thomas,  A.  P.  (M.A.,  F.L.S.).— Notes  on  the  Geology  of 
Ton^riro  and  the  Taupo  District.  Trans.  N.Z.  Inst, 
vol.  xxi.,  p.  338. 

« 

(2.)  QVBBNBLAKD. 

1.  Db  Vis,  C.  W.  (M.A.). —  ()n  a  New  Genus  of  Extinct 

Mammals.  Proc  Royal  Society  of  Qd.,  vol.  v.,  pt.  5, 
1888.    8vo.,  5  pp. 

2.  De  Vis,  C.  W.  (M.A.). — On  Diprotodon  minor,  Huxley.  Proc. 

Royal  Society  of  Qd.,  vol.  v.,  pt.  2,  1888.  8vo.,  7  pp. 
With  a  plate. 

3.  Fletcher,  Joseph  (F.C.S.,  F.I.C.,  M.R.I.A.,  Brisbane  City 

Analyst). — The  Analysis  of  Soils.  Brislfane  Courier^ 
27th  August,  188^. 

4.  Gbegory,  Hon.  A.  C. — Report  to  the  Board  of  Waterworks 

on  Proposed  Boring  for  Artesian  Water  at  Brisbane. 
19th  September,  1888.  Brisbane  Cwrkrtk  4tliFe>l>- 
maiy,  1889. 

5.  HEM>BiWOK,  J.  B.  (M.I.C.K).  —  Report  on  the  Blackall 

Artesiaa  Well.  Addressed  to  the  Miniitor  for  Mines 
and  Works,  Brisbane  16th  May,  188a 

.  6.  Hkndekson,  J.  B.  (M.I.G.E.). — Report  on  the  CbarleviUe 
.  Artrsian  Bore.  .  Addressed  to  the  Honourable  the 
Colonial  Treasurer,  Brisbane.    12th  September,  1889. 

7.  Henderson,  J.  B.  (M.I.C.K). — Report  on  the  Racecourse 
Bore.  Addressed  to  the  Honourable  the  Colonial 
Treasurer,  Brisbane.   18th  September,  1889. 
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8.  Itimbt,  Alick.  J. — Rockhampton  and  Mount  Morgan :  a 
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SSCTIOH  A. 

ASTBONOMY,  PHYSICS,  MATHEMATICS,  AND 

MECHANICS. 

President  oj  the  Sectkm  :      Threlfall,  Af,A.y  Professor  0/  PkysicSj 

University  of  Sydney.  . 

1.— .THE  ELASTIC   PROPERTIES  OF  QUARTZ 

THREADS. 

B^'  R.  TuRELFALLf  M.A.,   Professor  of  Physics,  University  of 

Sydney. 

\Abstract.\ 

Thb  research  of  whieh  the  f oUowiiuf  is  an  ahstract  was  carried 
out  in  the  Physical  Laboratory  oT  the  Uniyersity  of  Sydney, 
with  the  assistance  of  Messrs.  J«  F.  Adair  and  J.  A.  Pollock. 
The  undoubted  superiority  of  quartz  fibres  for  purposes  of 
suspension  led  the  author  to  undertake  the  present  investigation, 
in  order  to  supply  the  requisite  data  to  insti-ument  makers,  and 
to  physicists  engaged  on  the  designing  of  instruments.  The 
investigati«m  of  most  of  the  elastic  properties  of  quartz  threads 
depends  on  the  accurate  estinintion  of  the  thickness  of  the  threads 
used.  The  microscopic  methods  of  measuring  the  quantity  were 
made  the  subjects  of  special  en(iuiry,  and  it  is  shown  tliat  in  the 
measurenu  nt  of  tiV)res  of  tlie  onh^r  of  -01  cm.  diameter  con- 
stant errors  may  b«'  practically  avoided,  and  accidental  errors 
reduced  to  3  or  4  per  cent,  per  mra>.urenient.  The  greater 
portion  of  the  uncertainty  of  a  single  oljservation  can  lie  eliminated 
by  multiplying  the  observations.  A  new  method  of  drawing 
threads  suitable  for  the  production  of  short,  thick  libres  was 
devised.    The  following  points  were  investigated  : — 

1.  The  breaking  strength  of  fibres  of  various  thicknesses, 

investigate*!  in  two  way.s. 

2.  The  simple  rigidity  of  ([uartz  tibres. 

3.  The  temperature  co-efficient  of  the  simple  rigidity. 

4.  The  temperature  co-efficient  of  the  total  torsional  rigidity 

of  cylindrioal  fibnt  (the  datum  to  be  used  is  inatru- 
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ment  making),  and  practically  identical  with  the 
temperature  co-efficient  of  the  "  mo<lulu.s  of  torsion." 

5.  The  co-efficient  of  expansion  of  fusetl  quartz — a  datuiii 

requisite  for  the  calculation  of  (3)  from  (4). 

6.  The  Yonng's  moduliis  of  quaiti  libra. 

7.  Calcolataoa  of  the  bulk  resiUeiice  from  the  for^goiiig. 

8.  Qenend  in^ratigation  as  to  the  limiting  intenatj  of 

torsional  strain  which  may  he  given  to  a  quarts  fibre 
without  makiiig  it  ezli^t  tondonal  fatigiie  or 
nachwirkung. 

(1.)  The  breaking  strength  turned  out  to  verify  Boys'  estimate 
of  from  50  to  70  tons  per  square  inch.  A  new  method,  involving 
the  use  of  a  spiral  spring  of  brass  wire  was  used  for  producing 
the  stresses. 

(2.)  The  simple  rigidity  was  calculated  from  vibration  experi- 
ments made  in  an  euausted  vibration  boi:.  The  mean  value  of 
several  experiments  on  diflforent  fibra  was — 

W- 2-8815  X  10"  C  G.  S.  at  22*  C. 

(3.)  The  temperatm^e  co-efficient  of  the  simple  rigidi^  is 
calculat'cd  from  the  next  series  of  experiments  by  means  of  a 
value  for  the  co-efficient  of  expansion  of  quartz,  which  waj?  the 
average  of  a  large  number  of  unsatisfactory  experiments — 
it  is  -|-0  00013  per  degree  cent. 

(4.)  Determined  from  experiments  on  three  fibres  which  were 
heated  and  vibrated  in  a  special  and  rather  elaborate  piece  of 
apparatus.  In  order  to  overcome  an  experimental  difficulty,  a 
method  of  soldering  quarts  to  brass  was  devised,  depending  on 
the  coating  of  the  quartz  with  platinum.  This  datum  gives  the 
co-efficient  of  increase  of  torsional  rigidity  of  any  cylindrical  fibre^ 
and  is  the  number  which  must  determine  the  amount  of  tempera- 
ture correction  to  be  used  in  any  instrument  in  which  quartz 
fibres  are  employed.  The  00-efficient  -00013307  between 
22"  and  98°  C 

(o.)  The  CO  efficient  of  expansion  of  fused  quartz  was  got  from 
an  experiment  on  about  1 4  grammes  of  fused  quartz,  by  ^latheson's 
method  of  weighing  in  water  at  different  temperatures.  The 
results  were  such  as  to  show  that  the  expansion  of  sticks  oi  fused 
quartz  is  veiy  inegular.  The  most  probable  value  over  the  range 
30*^100*  is  a*  -  -0000017  (coefficient  of  linear  expansion). 

(6.)  Young's  modulus  was  got  by  bm:iding  a  thread  of  quarts, 
supported  at  each  end  on  a  knife  edgOi  by  a  platinum  wire  rider. 
Several  experiments  agreeing  very  well  gave  M  =  5.178  x  10" 
CG.S.    Which  in  combination  with  the  result  (2)  gave. 

(7.)  Bulk  modulus  or  resilience  K  =  1'435  x  10"  CG.S. 

(8.)  The  tests  as  to  toi^sionMl  fatigue  and  nachwirkung  were 
made  in  the  usual  way,  and  showed  that  no  fatigue  is  to  be 
apprehended  in  any  experimental  use  to  which  quartz  fibres  are 
likely  to  be  put.    As  to  nachwirkung,  the  usual  symptoms  were 


Digitized  by  Google 


PBOC£EDINGS  OF  SECTION  A. 


365 


I  roduoed  when  the  intensity  of  twist  me  beyond  a  certain 
point.  From  the  experiments  it  h  deduced  that  a  good  margin 
for  safety  will  be  left  if  a  fibre  Ol  cm.  in  diameter  is  not  twisted 
St  a  giei^  rate  than  one-third  complete  turn  per  centimeter, 
md  in  other  fibres  at  a  rate  simply  inversely  as  the  diameter. 
The  claims  of  quartz  fibres  for  sospeosion  purposes  are  established 
bsyood  criticism  by  the  above  researches. 

Xi'ora.^Further  experiments  have  shown  that  the  tempera 
five  coefficient  of  total  torsional  rigidity  is  more  nearly  '00012 
than  -00613  ;   also  that  the  amount  of  nachwirkunk  exhibited 
ippears  to  depend  on  the  thickness  of  the  threa-ds  in  a  manner 
probably  related  to  their  rate  of  cooling  during  manufacture. 


2.— CLOUD  OBJSEIIVATIONS. 
By  W.  W.  CuLCHETH,  M.Inst.C.E. 


3.— SOME  REMARKS  ON  THE  TEACHING  OF  ELE- 
MENTARY MATHEMATICS  AND  PHYSICS. 

By  Rev.  W.  L.  Bowditch,  M.A. 


4.— NOTE  ON  THE  EULERIAX    Kc^UATIONS  OF 

HYDBODYNAMICS. 

By  Alexander  MgAulay,  M.A. 

Mr.  Larmor  (Froc.  Lon.  .\fatli.  Soc,  March,  18S4)  has  from 
iieneral  dynamical  principles  deduced  the  Lagrangian  ec^uatious 
of  hydrodynamics  by  the  principle 

/(6£'k'XQ6g)dt^0    (1). 

[Z  the  Lsgiangian  function  of  a  qrstem,  ^  a  co-ordinate,  Q  the 
external  force  corresponding  to  (/;  the  initial  and  tinal  positions 
ftnd  times  of  the  motion,  invariable.]  We  may^  by  considering  any 
finite  portion  of  a  iiuid,  deduce  the  Eoleiian  eqaatkuiB,  and  also 
the  fact  that  the  stress  is  a  hydrostatic  pressure.  Here  by  a  ^utd 
is  understood  a  substance,  tlie  potential  energy  due  to  whose 
stniin  is  a  function  of  the  density  only.  For  the  iinite  portion, 
we  have  with  usual  notation 
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L'/mn>f  +  tf  +  ii^)-y-/{p))pds  ...    ...  (2) 

where  / (p)  is  the  potential  energy  per  unit  mass  due  to  strain 
and  dsiBssk  dement  of  volunie.    £q.  (1)  gives 

rd/{BL+//y{$X+rjV+CZ)pds+//{$/>,+r,p,-i-CA)^S)  (3) 

where  {  $,rj,  C)  is  the  virtual  displacement,  ( -V,  V,  Z)  an  external 
luwlily  force  iiulepeu<ltMit  of  and  (/l  AA)  stress  per  unit 
surfjice  at  the  boundary.  If  by  ni&ins  of  the  displacement  the 
point  would  move  from  P  Uy  and  if  be  the  value  of  any 
quantity  at  P  before  diiidaoement»  P-^  BP  will  be  luppoaed  to 
mean  the  value  at  after  ditplaoement.  Thus  B(pds)  = 
Henoe, 

fix  »  jj//A$^-^VV'^tw)pds^J/((I-i^7,m-^im)p*/'dS 

where  stand*  for  d fjd p  and  where  f^^  '0  direction 
•cosines  of  the  normal  outwards.  From  equation  (3)  we  obtain 
the  surface  equations 

-Pl  .  M  „ -Pi         .p         ...  (4) 

•(say),  shewing  that  the  stress  is  a  hydrostatic  pressure  of 
magiiitude        ;  and  the  volume  equations 

dV   \dp  ^ 

""^d^^-dx  -^-^  <^)' 

and  two  similar  ones. 

Notice  that  p*/*  =  /  gives /=  -./'/  dv"  where  is  the  volume 
of  unit  mass.  This  is  the  ordinary  expression  for  the  potential 
•energy  of  strain  per  unit  mass. 


5.~0N  THE  DESiaNING  OF  TRANSIT 
INSTRUMENTa 

By  Fhifessor  Kbbnot,  M.A.,  C.E. 

The  transit  instrument  is  an  appliance  of  cardinal  importance  to 
the  a.stronomer.  By  its  means  he  determines  the  relative  positions 
of  the  heavenly  IxKlies,  and  upon  the  accuracy  of  its  indications 
all  his  calculated  results  depend.  It  is  tbaraove  of  the  ntmost 
importance  that  this  instnunent  should  be  in  wery  leqieot  aa 
peneotas  it  can  be  made. 

The  transit  instrument  consists  of  a  telescope  attached  at  right 
.angles  to  an  axis,  which  latter  is  provided  with  agrsduatod  dicle^ 
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and  supported  upon  two  bearings.  For  its  proper  performance  it 
it  neeeiMHry  that  the  ajds  be  pUoed  horiiontal  and  tml j  east  and 
west^  that  the  line  of  coUimatum  of  the  telescope  be  exactly  at 
right  ang^  to  the  axis,  and  that  the  circle  give  a  definite  and 
known  reading  when  the  line  of  eollimation  is  horizontal  That 
these  conditions  may  be  always  complied  with,  it  is  desirable  that 
all  parts  of  the  instrument  be  rigid,  or,  in  other  words,  remain 
invariable  in  form.  Now,  a  rigid  substance,  though  often 
postulated  by  lecturers  on  physics,  does  not  exist  in  nature.  All 
known  solid  materials  are  more  or  less  elastic,  and  change  their 
form  to  a  greater  or  less  extent.  Thus  the  telescope  of  the  transit 
instrument  may  be  straight  when  vertical,  but  when  placed  in  a 
horizontal  position  the  ends  will  droops  and  this  effi9ct  will  take 
plaoe^  though  to  a  less  degree,  in  positionB  intermediate  to  tiie 
hmnsontal  and  verticaL  Similarly,  the  axis  will  droop^  but  its 
flexure  will  be  the  same^  provided  the  material  is  homogeneous  in 
all  positions  of  the  telescope. 

Now,  did  both  ends  of  the  telescope  and  axis  bend  equally,  no 
harm  would  be  done,  as  the  elfect  of  tlexure  would  simply 
move  the  line  of  eollimation  to  a  position  parallel  to  and  a 
minute  distance  from  that  which  it  would  occupy  were  there  no 
flexure.  Unfortunately,  however,  this  equality  or  symmetry  of 
flexure  does  not  appear  to  exist;  hence,  errors  arise,  and  the 
performance  of  the  instrument  is  impaired. 

In  all  transit  instruments  known  to  us,  the  telescope  tube  is 
of  circular  section,  oomsisting  of  two  slightly  conical  portions 
united  by  a  central  cube,  or  sphere,  and  the  axis  consists  of  two 
other  conical  parts.  Now,  this  section  is  suitable  for  a  beam 
exposed  to  bending  moments  equally  in  the  direction  of  all  its 
diameters,  but  is  totally  unsuitable  to  the  case  in  point,  in  which 
the  bending  moment  is  all  in  one  plane,  that  in  which  gravity 
acts.  What  would  be  thought  of  an  engineer  who  employed  a 
circular  tube  as  a  girder  for  a  bridge  1  Why,  he  would  be  an 
object  of  ridicule  to  the  whole  profession.  The  transit  telescope, 
equally  with  the  bridge-girder,  is  a  beam  always  flexed  in  we 
same  plane^  and,  in  the  interests  of  both  strength  and  rigidity, 
should  be  made  so  that  its  cross  section  has  as  laige  a  moment  of 
inertia  as  possible  about  its  central  aziL  In  this  respect  i^ 
differs  essentially  from  the  telescope  of  an  equatorial,  upon  which 
gravity  may  act  in  any  plane.  The  section,  then,  of  a  transit 
telescope  should  be  rectangular  instead  of  circular,  and  the  bulk 
of  the  material  should  be  concentrated  in  the  t^)p  and  bottom, 
the  sides  being  as  thin  us  pnictical  considerations  j>ermit.  The 
best  depth  of  the  beam  or  tube  cannot,  I  think,  l)e  detenninefl  by 
the  methods  of  maxima  and  minima,  but  will  be  as  great  as 
practical  conditions  allow,  as  the  flexure  of  a  beam  made  as 
described  varies  inversely  as  the  depth.  In  side  eleyation  the 
tube  wiU  have  the  form  of  a  loeenge^  the  greatest  depth  being  at 
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the  centre,  whence  it  diminishes  uniformly  to  each  enfl,  when  it 
need  he  no  greater  than  is  uece^isary  to  accommodate  the  optical 
apparatus. 

The  AXIS  may  remain  a  douUe  cone  as  at  present,  bat  pnkaeMj 
enlatged  in  diameter  at  its  oentfe^  vhereby  flemive  will  hd 
reduced. 


6.--FUBXliEE  INVESTIGATIONS  ON  THE  LAWS  OF 

MOLfiOULAK  FOBCK 

By  William  Suthebland^  M.A.,  B.Sc. 

[Abs/raa.] 

In  this  imper  the  author  gave  a  brief  sketch  of  the  meth^xls  and 
results  of  his  researches  during  the  }>ast  year  on  the  subject  of 
molecular  force.  The  most  important  p<iint  in  the  theory  of 
molecular  force  is  the  establishment  of  the  characteristic  equation 
for  fluids  on  the  model  of  dausius's  equation  of  the  virial — 
i/v  ^  %im  y*  -  SS^r.,  where  ^  is  the  force  between  two 
molecules  at  distance  r  aportw  According  to  a  law  of  force 
3  i^M*/!^  between  two  molecules  of  mass  ^SS^^the  internal 
virial  must  vary  inversely  as  the  volume.  In  agreement  with 
this,  the  equation  for  the  elementary  gases  and  methane  is 
from  Amagat's  experiments  proved  down  to  the  critical  volume 

to  be /«;  =  yer  I  l+j/C^'-g)  J        where//z;is  §-J22/"rfor 

unit  mats  of  gas.  But  in  the  case  of  oom^und  gases  a  different 
form  is,  from  Ramsay  and  Young's  ezpenments  on  ethyl  oxide 
amd  Amsgat's  on  oaibonic  dioxide,  proved  to  hold  down  to  the 


critical  volume  pv^RT 


which  is  indirectly 


proved  to  apply  to  the  great  majority  of  compounds,  the  most 
prominent  exceptions  being  the  alcohols  and  water,  ethylene  and 
bodies  such  as  acetic  add  and  nitric  peroxide,  wldoh  have  been 
shown  to  contain  double  molecules.    The  most  notable  point 

about  this  equation  for  compounds  is  that  the  form  //  (v  +  i)  for 
the  internal  virml  holds  down  to  volume  v  =  ki  at  which  it 
becomes  /l'2k^  and  below  which  it  becomes  //2r.  Hence,  l>elow 
a  certain  volume,  the  internal  virial  for  oompounds  varies 
inversely  as  the  volume,  as  the  law  of  the  inverse  fourth  power 
requires,  but  above  the  volume  ^  the  form  lj{v-\-k)  wouhi  seem 
to  be  in  contradiction  to  tliat  law,  only  that  the  author  is  able  to 
show  that  this  form  is  due  to  the  pairing  of  molecules  in  com- 
pound gases,  ^e  virial  constant  ixx  the  fiee  molecnles  being  /, 
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and  that  for  the  pairs  being  //2,  so  that  wlien  the  volume  k  is 
reached  all  the  molecules  are  paired,  and  then  through  the  whole 
range  of  liquid  volume  the  pain  behaTO  as  single  molecules  in 
the  matter  <^  molecidar  force.  These  equations  apply  down  to 
the  critioil  yolune ;  in  the  case  of  the  elements  and  methane  the 
oritieal  volume  pressure  and  temperature  are  given  by  the  oon 

ditaoDS  dp\dv^od^p\d^  »    whence  v.  -"2'^'  "  16//27i?ii 

p^^ikl]11».    At  the  critical  volume  -ff  {  1  +  5  \(v  -  ^)  | 

3  i?  ^ 
becomes  — r-  and  the  fioim  established  below  the  critical  volume  is 

pv  —  ^  1  +  ^    — ) ~ i  cas6  of  compounds  the 

condition  d^pldif  »  ^  is  not  a  possible  one^  and  the  critical 

Ik 

values  are  given  by  dpjdv^o  and  whence  T,  »  120  // 

409  Rktp^  =  36  //  409  tc  .  By  means  of  Ramiiay  and  Young's  data 
for  ethyl  oxide,  the  general  form/ ^1+^^^ 

—  ~i8  established  for  compounds  below  the  volume  ^,  while 
2  V 

I  I      1  ^  ,      I  i.  25  ^  T'/ ,      s   T  V-  V  y 

between^  and  <  Xr/b  the  form  i&  p  v  =  — rr — ( 1  +  —  ^  1 

'  *^  13   V        B    V  -  p  ' 

Thus  equipped  with  equations  covering  the  whole 

of  the  present  exjK'riuiental  range  of  fluidity,  t)ne  can  proceed 
to  applications  too  numerous  to  derail  in  an  abstract  ;  thus  it 
is  p<jsjiible  to  amend  to  a  more  accurate  statement  Vim  der 
Waals'  generalisation  that,  if  volume  pressure  and  temperature 
for  any  substance  be  expressed  in  terms  of  its  critical  values, 
as  unitsi  then  one  and  the  same  law  applies  to  all  fluids. 
The  more  accurate  statement  is  that  above  the  critical  volume 
the  elements  and  methane  follow  the  same  law,  while  compounds 
with  the  previously  mentioned  exceptions  follow  another  law,  the 
same  for  all  compounds,  but  difi'erent  from  that  for  elements. 
Below  the  critical  volume  these  statements  are  not  strictly  but 
oidy  approximately  true.  With  these  equations  there  are  five 
main  methods  of  finding  values  of  the  virial  constant  /  from 
available  data.  The  first  is  from  extended  enough  observations 
on  the  compression  and  expansion  of  bodies  as  gases ;  the  second 
from  one  measurement  of  the  co-effident  ol  expansion  a  and  of  the 
compressibility  /t  at  temperature  2*  of  the  body  as  a  liquid 
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according  to  the  relation  /  «  f  (^^  ^ 26       ^       i^rd  from 


which,  with  appropriate  reduction  and  approximation,  gives 
MijVx  « 66*5  JlfX- 101  in  terms  of  the  megadyue,  gramme 
and  centimetre,  where  M  is  the  moleeolar  weight  and  71  the 
boiling  point  (counted  of  course  from  absolute  zero)  H  being 

measured  in  calories  ;  the  fourth  from  the  equations  given  for 
7;  and  /„  wlif  nee  /=  409  T]  400  The  fifth  methotl  depends 
on  results  alrondy  establislied  {Phil.  Ma^..  July,  1887.  and 
April,  1889),  that  the  internal  virial  is  3  :r  ^  p  log  L  j  so  that, 
for  compound  litjuids,  I  =  4  tt  A  log  L  I  a  where  L  a  is  a  ratio 
which  is  constant  and  the  same  for  all  compounds  ;  and  that  tlie 
surface  tension  is  given  by  x  =  p'  Ae  j  (2  -j-  v  2)  where  e  is 
like  a  a  quantity  nearly  equal  to  the  mettn  distance  apart  of  the 
molecules,  from  these  we  get  /  ^  cx^^/  Mi  where  ^  is  a  constant 
whose  value  can  be  found.  To  get  comparable  values  for  diffi»rent 
bodies  we  must  measure  x  ^^^^  v  always  at  the  same  fraction  of 
the  critical  temperature.  These  methods  enable  us  to  calculate 
values  of  /  for  a  large  number  of  bodies ;  the  following  are  three 
illustrative  samples  of  the  agreement  of  the  different  methods : — 

Method  Second  Third  Fourth  Fifth 

CS,      26-5  25-7      27-2  26  9  )  Values  of  ilf  in  terms 

ClfClt  33-0  38*2      36*1  36*8  >    of  megamegadyi  e, 

C.^e  43*1       42*7  43*8)     gramme  and  ah. 

A<rreeinent  such  as  this  in  a  largo  number  of  ca-ses  constituu-s 
tlie  vcntication  of  the  theorv  so  far  unfolded.  In  s-  ckin*'  for  the 
law  that  connects  the  virial  constant  /  of  a  couipound  with  its 
chemical  composition,  it  proved  advantageous  to  multiply  /  by 
JfaT,  and  it  was  then  found  that  JP/  »  65  +  -665*  where  5  is 
called  the  dynic  equivalent  of  the  compound  and  is  defined  as  the 
number  of  C/f,  groups  in  the  normal  paraffin  which  exerts  the 
same  molecular  force  as  the  compound;  S  is  the  sum  of  the  djuic 
equivalents  of  the  radicals  in  the  compound.  The  following  are 
the  values  of  the  dynic  equivalents  for  several  radicals,  along 
with  their  molecular  refractions  in  terms  of  that  for  CM,  as  unity 

cj/,  c    H  CO' a  a  nh,  cn 

Dynic  ei]uivalent  1  -57  -215  1-9  6  1-23  1*35 
Molecular  refraction  1       54     '23    14    '35    112  1*18 

JW.   CNS  CI    Br  I 

Dynic  equivalent  2*2  2*85  1  6  1-3  16  2  3 
Molecular  refraction  2*2  3*0     1*7     1*3  2*0  3*1 
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The  significance  of  the  parallelUm  in  the  values  of  these  two 
quantities  cannot  be  discussed  in  this  abstract  The  law  of  /  has 
thus  been  found,  and  as  /  is  proportional  to     we  have  the  law  ol 

Am'  in  3Am'  Jr*  the  expression  for  rnolecular  force. 

In  extending  the  theory  to  inorganic  bo<lies  with  data  at 
present  available  it  is  necessary  to  construct  a  theory  of  the 
capillarity  and  compressibility  of  solutions  ;  this  is  successfully 
done  with  the  unfolding  of  some  interesting  results  in  the 
process,  and  the  same  parallelism  between  dynic  equivalent  and 
molecular  refraction  is  again  established  lor  a  large  number  of 
elements.  Many  matters  are  treated  of  in  the  fall  investigation 
which  cannot  be  touched  on  in  this  abstract 


r.^REMARKS  ON  THE  ARRANGEMENT  OF  A 

GALVANOMETBR. 

By  E.  F.  J.  Love,  M.A.,  Fellow  of  Queen's  College,  Melhounie, 
and  Assistant  Lecturer  anrl  Demonstrator  in  Natural  Philosophy 

to  the  University, 

Thk  author  of  this  paper  d^cribed  a  ballistic  galvanometer,  the 
suspension  and  mounting  of  whksfa  offered  some  peculiarities. 
The  suspended  system  of  magnets  was  made  as  nearly  astatic  aa 
possible^  and  the  restoring  roroe  was  supplied  by  the  torsional 
rigidil^  of  the  suspending  fibre.  For  the  latter,  the  author 
employed  dark  human  hair,  of  suitable  length,  mounted  in  its 
natural  state  without  cleansing.  This  substance  he  found  to 
possess  very  perfect  torsional  rigidity,  and  to  be  nearly  free  from 
"elastische  nachwirkung."  It  was  recommende<l  that  all 
delicately-suspended  apparatus  should  be  mounted  on  india-rubber 
pillars,  of  height  equal  to  their  diameter,  as  such  a  mounting 
almost  completely  insulates  the  apparatus  from  external 
disturbance,  and,  at  the  same  time,  rapidly  takes  up  and  damps 
vibrations  actually  set  up  within  the  instrument.  The  paper 
furtihier  contained  a  comparison  of  the  merits  of  Gauss's  method 
of  observing  by  means  of  telescope  and  scale  with  those  of  Sir 
W.  Thomson's  lamp  and  scale  method,  the  conclusion  being 
strongly  in  favour  of  the  former  for  absolute  measures  of  angle^ 
and  concluded  by  describing  a  simple  method  of  constructing 
circular  scales. 


8.— AIDS  TO  CALCULATION. 
By  J.  J.  Fenton. 
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Section  B. 
CHEMISTRY  AND  MINERALOGY. 

PrtsuUnt  oj  the  Sutton .  Professor  E.  H.  Rennie^  M,A^  £>.Sc,t 

University  of  Adeiaide, 


1.--0N  AN  APPLICATION  OF  CHEMICAL  CONTROL 
TO  A  MANUFACTURING  BUSINESS. 

.  By  Ed.  W.  Knoz. 

As  there  are  still  doubts  in  many  mituls  about  the  monov  valae 
of  acientitic  aid  in  practical  work,  J  have  thought  that  some 
interest  might  he  taken  in  a  short  account  of  a  purely  commercial 
application  of  chemical  science  to  a  manufacturing  business — 
an  application,  I  think,  unique  in  its  completeness  as  far  us 
Australasia  is  concerned,  though  in  Europe  many  better  examples 
might  easily  be  found,  but  few,  if  any,  where  the  staff  of  experts 
Ib  80  large  or  the  work  done  so  wide  in  its  scope. 

The  businesa  I  apeak  of  ia  that  of  the  company  known  as  the 
Sugar  Company,  which  ia  largely  interested  in  the  manufacture 
and  refinin<;  of  sugar  in  five  of  the  colonies  of  the  Australasian 
group.  Having  entered  the  service  of  this  company  twenty-five 
years  nc^o,  and  having  since  passed  through  all  its  grades,  I  can 
speak  with  some  authority  of  its  transactions  ;  but  as  1  hare  not 
enjoyed  any  training  in  science,  T  will  deal  with  the  subject  on 
which  I  am  to  atldress  you  merely  from  tlie  point  of  view  of  one 
concerned  with  the  results  alone. 

About  ten  years  since  we  were  led  by  the  great  attention  then 
being  paid  to  chemical  research  in  connection  with  the  beet-sugar 
industry  to  commence  such  investigations  Into  our  mode  of  work. 
We  did  not  know  clearly  what  was  wanted,  nor  did  the  man  we 
engaged,  so  the  first  start  was  not  a  success ;  but  it  showed  us 
we  were  on  the  right  track,  and  we  accordingly  engaged  in 
Scotland  a  refinery  chemist,  and  a  year  later  two  beet-sugar 
chemists  in  Germany,  and  becjan  the  systematic  check  on  our 
working.  Of  these  gentlemen,  the  former  is  now  our  heacl 
chemist  (Mr.  T.  U.  Walton,  B.Sc,  F.I.C,  F.C.S.),  and  one  of  the 
latter  our  inspecting  chemist  (Dr.  Gustav  Kottmann,  Ph.D.) ; 
and  it  is  to  the  patience  and  industi:y  of  these  two  gentlemen,  and 
to  the  system  they  introduced,  that  much  of  the  success  we  have 
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achieveil  is  clue.  The  chemical  staff  then  fast  increased  in  numbers, 
but  it  woa  not  till  I  visited  Europe  in  '85  and  iaw  there  to  what 
an  extent  the  superrision  of  industrial  work  was  paaging  into  the 
hands  of  those  having  chemical  knowledge  that  any  large  portion 
of  the  practical  work  was  entrusted  to  members  of  our  chemical 
staC  I  sought,  however,  authority  for  such  a  change^  and  during 
the  past  two  or  three  years  have  gradually,  as  chances  offered^ 
transferred  to  men  who  were  trained  chemists  or  analysts,  the 
U}ana<;enient  of  a  larLje  pat  t  of  our  nianufacturinrj  operations. 

The  method  adopted  now  is  as  follows  : — There  is  a  central 
laboratory  in  Sydney,  where  the  head  cheuiist  is  stationed.  Here 
tive  or  six  otiicei*s,  including  juniors  receiving  elementary  training, 
are  always  at  work,  and  to  this  centre  all  the  returns  from  each 
factory  are  forwarded  weekly.  At  each  sugar-mill  and  refinery 
(nine  and  three  respectively)  there  are  employed  a  chemist  or 
analyst^  and  one  or  more  juniors  or  assistants — not  counting  the 
officers  who  may  be  engaged  in  overlookin<i^  the  manu&cture — 
and  each  «>f  tliese  analysts  is  responsible  for  the  chemical 
investigations  to  be  carried  out  at  his  station.  At  the  mills 
these  comprise 

1.  Analysis  of  the  sugar-cane  as  received 

2.  »  juice  expressed 

3.  „  „  megass  or  crushed  cane  after  the  juice 

has  been  removed 

4.  „  „  clarified  juice 

5.  „  „  „    after  it  has  been  boiled  down 

6.  „  M  massecnite  from  the  pans 

7.  „  „  sugar  and  molasses 

8.  „  „  coal 

and  in  addition  a  record  is  kept  of  the  work  done,  and  each  week 
a  statement  is  prepired  which  shows  the  quantity  of  cane  crushed 
and  sugar  produced-  The  work,  of  course,  is  so  arranged  that 
the  mure  important  analyses  which  determine  the  amount  of 
sugar  lost  in  the  various  processes  are  madefinequently,  and  those 
of  smaller  moment  as  time  permits. 

At  the  refineries  the  sugar  is  all  sampled  and  analysed  according 
to  the  various  brands  on  being  landed  from  the  ships,  and  it  is 
stowed  so  that  it  can  be  procured  as  wanted.  Each  day's  melting 
is  again  analysed,  and  the  weekly  averages  of  all  sugars  and  syrup 
produced.  There  is  also  a  careful  examination  made  of  the  bone- 
black  used  for  filtering,  to  deterniine  if  this  has  been  rightly 
re-bumed,  and  full  analyses  of  this  also  are  made  from  time  to 
time.  The  records  of  the  work  are  prepared  on  different  lines 
from  those  for  the  mills,  but  there  is  a  similar  check,  and 
occasional  investigations  have  also  to  be  made  into  other  points 
conneeted  with  the  refinery  work. 
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At  the  end  of  each  quarter  for  the  refinery,  and  of  each 
enuhing  season  at  the  mills,  the  weekly  returns  which  have  been 
prepared  are  summarised  and  tabalated,  and  careful  comparison 
made  between  the  results  at  the  Tarious  factories,  improvements 
effiscted  or  new  methods  suggested  being  brought  under  the 
notice  of  the  leading  officers,  as  are  also  the  occasional  short- 
comings relentlessly  exposed  by  the  tigures  recorded.  The  refinery 
returns  are  all  under  the  char<^e  of  tlie  head  chemist,  the  mill 
returns  under  that  of  the  inspecting  chemist ;  and  tlie  whole  of 
them  are  made  out  in  such  a  way  that  the  administrative  heads 
of  the  different  departments — who,  as  a  rule,  know  nothing  of 
ohemiBtry— can  grasp  the  main  features. very  easily,  and  then  at 
once  deal  with  any  matters  which  call  for  atteoition  or  explanation. 
All  the  work  in  connection  with  sugar  is  carried  out  by  the  aid 
of  the  polariscope,  and  indeed  could  hardly  be  done  without  this 
instrument)  which  has  been  devised  to  make  a  practical  applica- 
tion of  the  property  that  a  solution  of  suirar  has  o£  altering  the 
character  of  polarised  light  allowed  to  sliine  through  it.  Tiie 
degree  of  change  thus  experienced  by  the  rays  of  light  is  in  exact 
proportion  to  the  quantity  of  sugar  present  in  the  solution,  and 
when  iiu-asured  by  suitable  prisms  the  amount  of  sug^r  thus 
becomes  known.  This  apparatus  is  the  outcome  of  a  long  serie^i 
of  experiments  and  discoveries  commenced  nearly  seventy  years 
ago,  and  it  serves  well  to  illustrate  the  dependence  of  pmctical 
work  on  purely  scientific  enquiry  conducted  for  the  acquisition  of 
knowledge,  and  in  this  I'nat^nAA^  I  think,  without  thought  of 
persomil  gain. 

So  far  I  have  spoken  altogether  of  the  manufacturing  w^ork, 
but  I  should  here  state  that  we  have  now  also  taken  the  chemical 
staff  into  our  counsel  in  regard  to  the  cultivation  of  the  cane 
grown  on  our  own  plantations,  at  present  about  14,000  or  15,000 
acres.  In  past  years  we  have  not  availed  ourselves  to  any  extent  of 
the  assistance  of  the  chemists  in  this  department,  partly  because 
we  were  working  virgin  land,  and  partly  because,  till  a 
short  time  ago^  nearly  the  whole  of  our  supply  of  cane — and 
still  a  large  proportion — ^was  grown  by  others  and  sold  to  us  when 
cut.  However,  the  partial  exhaustion  of  our  lands  and  the 
necessity  for  applying  manure,  the  desirability  for  improving  the 
present  canes  and  for  introducing  new  varieties,  and  some  little 
trouble  with  diseases  in  the  canes,  compelled  us  to  seek  the  aid  of 
our  chemical  staff  in  this  Vjranch  also,  and  we  are  now  carrying 
out  an  elaborate  investigation  into  the  composition  of  the  soils  of 
our  various  estjites  ;  and,  under  the  suj^Hjrvi.sion  of  the  chemists, 
a  vast  number  of  trials  in  tlie  sjjccial  cane  nurseries  establishecl 
by  us  two  or  three  years  ago,  and  in  the  fields  with  manure  of 
various  compositions  applied  in  different  ways,  and  with  irrigation 
and  mmy  systems  of  phmting.  Froln  all  these  experiments  we 
shall,  in  the  course  of  time,  derive  much  benefit ;  but  thou|^  there 
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can  be  little  doubt  that,  by  careful  selection  of  cane  and  manures, 
we  can  increase  considerably  the  pFodnction  of  sugar  per  acre, 
still  we  can  hardly  hope  that  there  can,  in  a  short  time,  be  any 
improTement  in  the  sweetness  of  the  cane  at  all  corresponding 
with  that  obtained  in  Europe  in  a  few  years  in  beet-roots.  Sugar- 
cane is  one  of  those  grasses  which  has  been  hitherto  believed  not 
to  produce  fertile  seed,  and  as  propagation  is  therefore  effected  by 
planting  cuttings,  no  onf  has  attempted  to  produce  by  selection 
of  seed — as  is  done  with  the  beet — that  marked  increase  in 
saccharine  contents  which  is  so  much  desired  ;  and  any  advance 
in  this  direction,  if  actually  obtained  at  all  by  continually  planting 
the  sweetest  canes,  can  only  be  made  by  slow  and  painful  steps. 
Fertile  seeds  have,  however,  been  lately  found  by  scientific 
observers  in  the  West  Indies  and  in  Java,  and  as  their  success 
in  raising  plants  from  such  seeds  will  be  emulated  by  hundreds 
of  planters  all  over  the  world,  it  seems  possible  that  we  may  now 
be  on  the  threshold  of  an  important  change  in  our  methods  of 
propagating  cane^  and  that  we  may  have  grounds  for  hoping  that, 
in  the  early  future,  we  may  bring  alx)ut  a  sensible  improvement 
in  the  sweetness  of  sugar-cane,  which  has  not,  so  far  as  our  know- 
ledge extends,  been  as  yet  increased,  even  if  it  has  not,  in  some 
countries,  been  diminished  by  the  use  of  immature  stalks  for 
cuttings  and  by  careless  cultivation.  To  what  extent  the  beet 
has  been  improved  can  be  gathered  from  the  fact  that,  during 
the  last  twenty-five  years,  its  sweetness  has  been  practically 
doubled,  and  that  nearly  20  per  cent,  of  pure  sugar  in  the  picked 
beets  is  not  unusual,  this  increase  being  obtained  by  extreme  care 
in  the  cultivation  and  manuring,  but  principally  by  the  special 
selection  of  sweet  beets  for  seeding,  thus  following  the  same  line 
as  that  pursued  by  Mr.  Hallett  when  raising  the  celebrated 
pefligree  wheat,  which  attracted  so  much  notice  a  good  many 
years  ago. 

A  good  deal  of  attention  is  also  paid  by  the  chemists  to  the 
saving  of  what  are  usually  called  waste  products.  These  play  an 
imporUmt  part  in  the  manufacture  of  sugar  from  the  cane.  The 
crushed  cane^  after  the  obtainable  sugar  has  been  extracted,  is 
used  for  firing  the  boilers,  and  thus  furnishes  a  very  large 
proportion  of  the  fuel  needed  for  working  the  factory ;  and  thk, 
too,  serves  a  second  pur|>ose,  iis  the  ashes  from  it  contain  a  good 
deal  of  potash  and  other  fertilising  substances  which  are  needed 
for  application  to  the  fields  from  which  the  cane  has  been  taken. 
Tlien,  again,  at  all  our  factories,  the  water  driven  off  the  juice  of 
the  cane  while  this  is  Ix'ing  boiled  down  is  cauglit  and  used  for 
watering  the  megass  before  it  goes  to  the  second  mill  and  for 
other  purposes ;  and  at  our  New  South  Wales  mills,  where  fresh 
water  cannot  be  obtained,  it  is  feii  into  the  boilers,  which  are 
thus  both  fed  and  fired  with  parts  of  the  cane  we  buy.  There  is, 
however,  one  waste  product  ror  which  yet  but  little  use  has  been 
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made:  this  is  molasses,  of  which  we  make  About  5000  to 
7000  tons  a  year.  Of  this  quantity  we  distil  nearly  hal^  mm! 
sell  a  small  proportion  for  other  purposes ;  but  the  balance  is  put 
on  the  fields  as  manure,  or  thrown  away.    As  it  contains  about 

40  per  cent,  cane  sugar  and  from  10  to  20  per  cent,  glucose  or 
grape  sugar,  it  is  a  material  of  the  grcat<'St  ^•alue  for  feeding 
stock  ;  but  so  far  we  have  not  found  it  possible  to  make  arrange- 
ments for  disposing  of  it  in  any  quantity.  In  the  retineries,  also, 
we  effect  some  savings  from  the  by-products  by  recovering 
sulphate  of  ammonia  from  the  bones  we  distil  for  making  the 
filtering  charcoal,  and  the  spent  charcoal  itself  is  converted  into 
superphosphate,  the  three  important  components  of  cane  manure- 
ammonia,  phosphoric  acid,  and  potash — ^being,  to  a  certain  extent^ 
provided  by  the  waste  material  of  our  own  business. 

It  could  not  be  expected  that  changes  in  our  methods,  such  as 
have  been  here  alluded  to,  and  the  general  adoption  of  chemical 
control,  could  be  cairicd  out  without  some  friction.  Among 
even  the  strongest  and  most  intelligent  of  our  ollicers  there  wa.^ 
at  first  a  hardly-concealed  seorn  for  the  new-fangled  notions  and 
distrust  of  the  chemists'  work ;  but  these  have  now  entirely 
disappeared,  and  in  every  direction  their  reports  are,  as  a  rule, 
accepted  without  question,  and  with  confidence  in  their  fairness 
and  accuracy  ;  and  the  help  of  the  chemists  is  sou|^t  in  many 
ways — ^here  by  a  manager  who  wants  to  check  waste  in  some 
branch  of  the  manufacture,  there  by  an  agricultural  overseer  who 
wishes  an  analysis  of  the  water  he  is  using  for  irrigation,  or 
advice  as  to  the  proportion  of  manure  to  apply  to  a  field,  or, 
again,  by  an  engineer  who  asks  for  an  analysis  of  the  coal  he 
uses  or  of  the  gases  from  a  boiler  Hue,  in  order  tliat  he  may  know 
if  the  setting  of  the  boilers  and  the  arrangement  of  the  lire-bars 
are  those  most  conducive  to  the  economic  combustion  of  coaL 

Having  thus  briefly  sketched  our  system,  I  may  say  a  few 
words  about  the  financial  results ;  and  firsts  as  to  our  ezp^dituF^ 
TTould  state  that  we  are  now  paying  to  the  chemical  staff  and 
to  those  o£Scers  chai^ged  with  the  control  of  part  of  the  manu- 
facturing business  who  possess  a  knowledge  of  chemistry,  and 
have  been  chosen  for  those  posts  in  consequence^  some  J&8000  to 
X9000  a  year  in  the  shape  of  salaries  and  allowances  for  board, 
ttc.  There  may  be  .some  doubt  how  we  can  be  repaid  for  such 
expenditure,  but  any  doubts  on  this  point  I  do  not  in  the 
remotest  <legree  share.  It  would  be  almost  impossible,  even  if  it 
were  necessiiry,  for  me  to  state  exactly  what  is  the  value  of  the 
savings  we  have  to  set  against  such  an  expenditure ;  but  among 
those  in  whose  hands  the  general  control  of  our  business  is  placed 
there  is  not  a  second  opinion  as  to  the  money  advantage  of  the 
chemical  check ;  and  when  I  say  that  saving  lOlbs.  or  12lbs.  of 
sugar  from  each  ton  of  cane — say  5  per  cent,  of  the  weight  of  the 
cane — means  to  us  J^l 6,000  to  £20,000  a  year,  and  that  an^ 
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impirovvmeiit  in  the  colour  of  our  refined  sngar,  which  will  bring 
us  a  few  shillings  per  ton  more  for  it^  repreiients  a  similar  sum, 
some  idea  can  be  gained  of  the  ground  on  which  the  chemical 
staff  has  to  work  and  of  the  savings  they  can  effect ;  and  I  can 
add  that  some  of  the  losses  in  our  manufacturing  business  have 
by  their  aid  been  reduced  by  one-third  durinij  the  past  four 
yeai*s,  and  the  extent  of  this  saving  can  be  gut  sscd  by  the  fact  that 
in  one  year  the  entire  losses  of  sugar  at  oui-  mills  amounted  to 
14,000  tons,  i.e,y  the  cane  we  crushed  contained  11,000  tons  more 
sugar  than  we  were  able  to  turn  into  marketable  sugar*  From 
the  sum  of  such  loss  it  is  easy  to  see  that  there  are 'yet  great 
possibilities  in  the  manufacture  of  sugar  from  the  cane»  and  in 
the  cultivation  of  this  crop  much  can  still  be  done  by  manuring 
and  thorough  culture,  even  if  the  sweetness  of  the  cane  be  not 
increased,  as  before  suggested.  We  know  now  that  on  one 
plantation  in  Java  the  entire  crop  of  cane  has  contained  in  one 
year  as  much  as  8  tons  of  sugar  to  the  acre,  the  cane  being  about 
twelve  months  old;  and  when  we  V)ear  in  mind  tliat  the  weight 
of  an  unusual  crop  of  maize  (SO  bushels)  is  two  tons,  and  that  a 
40-bushel  crop  of  wheat  gives  a  totiil  yield  of  one  ton  of  grain 
and  two  tons  of  straw,  some  idea  will  be  gained  of  the  effect  of 
tropical  rain  and  sunshine  in  forming  sugar  in  the  cane  when 
the  circumstances  are  favourable  and  the  cultivation  and  manuring 
are  carefully  done  under  skilled  supervision.  It  will  be  seeii» 
moreover,  that  sugar-cane  occupies  an  exceptional  position  among 
other  crops  in  the  weight  of  marketable  produce  which  can  be 
extracted  from  it. 

And  to  the  money  benefits  obtained  l»y  the  chemical  check  we 
must  add  two  more,  both  of  considerable  in)j)ortance.  The  first 
is  the  great  advantage  of  having  in  a  large  service  like  ours  a 
Ixnly  of  men  of  various  ages  trained  in  the  knowledge  that  their 
work  is  useless  unless  it  is  carried  out  with  patient  tiboroughness, 
accompanied  by  uncompromising  truth-teUing.  No  chemist  worth 
his  salt  dreams  of  concealing  anything  wrong  or  twisting  his 
conclusions  so  as  to  hide  defects  in  tne  work  of  himself  and 
others,  and  it  is  surely  of  great  value  to  have  an  example  of  this 
sort  always  before  the  younger  as  well  as  the  older  men.  To 
those  who  fear  to  confess  a  mistake  the  certainty  of  its  exposure 
acts  as  a  useful  tonic,  while  to  all,  from  the  top  to  the  lx)ttora 
of  the  st^itt',  tiie  example  is  wholesome.  The  second  is  the 
mental  refreshment  and  the  incrt^ased  interest  in  the  work  due 
t<)  the  constant  discussion  of  recorded  facts  and  opinions,  and  of 
the  expeiiments  of  the  chemists.  Speaking  for  myself,  I  can  say 
that  I  have  freqnentlT  found  that  energy  flagging  from  the 
pressure  of  routine  and  other  monotonous  work  has  again  been 
roused  by  interesting  reports  of  experiments  or  suggestions  as  to 
changes  in  our  methods  ;  and  in  the  cose  of  othei's,  the  constant 
competition  between  the  ofiicers,  the  chancer  ottered  in  the 
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interval  between  the  seasons  for  independent  research  and  the 
interchange  of  results,  certainly  produce  healthful  and  useful 
interest  in  the  work. 

Such  is  the  record  of  our  experiences,  but  I  may,  before  con- 
cluding,  answer  two  questions  which  are  sometimes  put  to  me. 
These  are — "How  was  such  a  staff  got  together,"  and  "What 
education  do  you  consider  best  for  boys  intenderl  for  chemical 
work.''  To  the  first  I  would  say  tliat  the  ofKcors  T  luive 
mentioned,  as  well  as  one  Englishman,  one  Scotchman,  an<i  one 
German,  were  engaged  in  Europe  an<l  brought  to  Australia  by 
us.  The  rest  were  engaged  here  and  traine<l  by  us,  with  the 
exception  of  a  few  who  had  instruction  in  chemistry  before 
entering  our  service. 

The  staff  now  consists  of  nine  Scotchmen,  two  Germans, 
three  Danes,  one  Belgian,  one  Swiss,  two  Englishmen,  fourteen 
Australians  ;  total,  tMrty-two. 

It  will  be  noticed  at  once  that  the  proportion  of  Englishmen 
— and  of  tlie  two  one  was  trained  by  us^is  l»ut  small,  but  I  can 
only  say  about  this  that  sucli  a  result  is  not  due  to  any  inclination 
on  my  part  to  employ  in  ]>reference  men  liorn  elsewhere. 
Whether  tlie  passing  of  chemical  work  of  this  sort  into  llie  han^ls 
of  men  of  other  nationalities  is  due  to  the  temper  and  character 
of  the  English,  making  them  averse  to  the  study  and  applic^ition 
which  it  demands,  or  to  the  opportunities  for  such  study  in 
England  being  less  frequent  or  availed  of  to  a  smaller  extent  than 
is  me  case  elsewhere,  is  a  matter  about  which  I  cannot  pretend 
to  speak  with  authority ;  but  I  think  I  Rhould  call  attention  to 
the  position  which  men  bom  in  England  hold  numerically  in  a 
staff  recruited  as  ours  has  been.  Nor  have  I  any  intention  of 
comparing  the  work  of  the  men  from  the  various  countries  ;  but 
I  can  say  this,  that  we  liave  derived  nmch  Ix'neht  from  }iavin«j 
oflicers  of  dilierent  nationalities  an<l  dispositions  and  traine<l  in 
different  ways,  and  that  the  Australians,  who  are  all  younr;er 
than  the  others,  have  shown  that  in  quickness  and  natural 
ability  they  are  not  inferior,  though  not  all  possessed  of  the 

SBitient  perseverance  which  is  so  marked  a  characterirtic  of  the 
cotch,  Danes  and  Germans ;  and  some  of  them  have  been,  in  a 
measure,  hindered  in  the  acquisition  of  the  knowledge  of  the  work 
by  superficial  school  training. 

And  this  remark  brings  me  to  the  second  question — about  the 
eilucation  best  calculated  to  benefit  l>oy'.  intended  for  scientific 
work.  To  this  the  rejily  is  very  simple,  \  iz  .  that  in  my  oj»inion 
no  special  training  slmulcl  l)e  attempted.  Of  all  the  plausi})le 
fallacies  put  forward  from  time  to  t'uwe  about  education,  the  mo>t 
foolish  seems  to  me  that  of  attempting  to  teach  any  boy  a  trade 
at  school.  If  he  is  to  leave  school  between  sixteen  and  seventeen, 
as  most  boys  do,  the  years  available  are  none  too  long  for  him  to 
master  the  ordinary  school  course,  and  it  is  simply  wasting 
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precious  time  to  give  a  boy  a  smattering  of  chemistry  at  school 
because  he  is  destined  for  a  lalx)nitory  when  he  leaves.    Let  him* 
be  grounded  thoroughly  in  mathematics,  let  hira  work  seriously 
at  history  and  geography,  and  from  the  tirst  drill  him  in  the 
Latin  grammar,  and  then  teach  him  to  read  and  understand 
French  and  German,  the  Latin  gnunmar  Ix'iiig  taken  up,  as  he 
will  learn  from  it  the  construction  of  a  language  much  better  than 
if  taught  syntax  from  an  English  grammar,  while  it  will  also  be 
of  much  aaaistMioe  aftorwardB  when  stodjring  French  and  German, 
a  partial  knowledge  of  which  languages  is  desirable  on  account  of 
the  valuable  scientific  literature  thus  made  available.   With  such 
a  training  as  this,  the  boy  will  have  a  fair  chance  when  he 
commences  his  business  life ;  but  if  some  of  his  school  hours  are 
spent  in  an  endeavour  to  te;ich  him  chemistry,  he  will  find,  when 
put  in  a  laboratory,  that  he  has  then  to  make  giKHl  deficiencies  in 
his  education  due  to  his  time  having  been  wasted  over  so-called 
technical  training.    I  do  not  go  the  length  of  sjiying  that  there 
shouM  not  he  a  chemical  laixiratory  at  a  school,  or  that  the  lK)ys 
should  be  ljn)U;j:ht  up  in  entire  ignorance  of  chemistry  or  science 
of  any  sort,  but  I  do  maintain  that  the  laboratory  will  do  more 
harm  than  goofl  unless  the  masters  reiilise  that  its  function  can 
only  be  to  fulfil  that  part  of  the  definition  of  education  which 
requires  that  a  man  should  know  something  of  everything,  or  to 

S've  a  possible  bias  to  the  thoughts  and  aims  of  some  boys  who 
ive  a  natural  gift  for  scientific  pursuits ;  and  it  is  surely  an  axiom 
tbat  no  boy  is  fit  to  take  up  any  branch  of  science,  or  indeed  any 
woric  by  which  he  is  to  earn  a  living,  until  he  has  received  a 
thorough  elementary  training,  and  has  learned  how  to  acquire 
knowledge — the  only  part  of  an  education  he  can  hope  to  receive 
at  school. 

There  only  remains  now  for  me  tn  add  the  hope  that  th«»  facts 
and  opinions  I  have  been  permitted  to  bring  bef<jre  you  this 
morning  may  V>e  of  some  use  in  showing  you  how,  by  the  einploy- 
uient  of  trained  experts,  the  results  from  maimfaetu!-inLr  and 
jigricultural  work  can  be  improved,  and  tlie  losses  which  now 
occur  may  be  reduced,  and  those  products  now  called  waste 
utilised,  which  latter  may  in  other  industries,  as  in  the  manu&c- 
tare  of  gas,  be  found  of  sufficient  value  to  cause  an  enormous 
reduction  in  the  expenses  of  manufacture. 


2.— ON  THE  GUM  OF  THE  LEOPARD-TREE 
(Fiindersia  maculosa, — F.  v.  M.) 

By  J.  H.  Maiden,  F.L.8.,  F.G.S.,  Curator  of  the  Technological 

Museum,  Sydney. 

Fiindersia  maculosa  (F.  v.  M.,  13.  Fl.,  i.  388)  is  a  synonym  of 
f.  strzeUckiana  (F.  v.  M.),  of  Mueller's  Census,  p.  9.    It  belongs 
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to  the  natural  order  Afe/nia'ce.*  It  is  an  interior  species,  and  is 
found  in  Xew  Soutli  Wales  and  Queensland.  Owing  to  the 
peculiar,  and  soniewliat  ornamental,  spotted  or  l)lotched  appear- 
ance of  ii6  bark,  it  is  known  as  "spotted,  or  leopard  tree."  Xt 
also  bears  the  name  of  "  dogwood." 

During  the  summer  months  lai^ge  masses,  of  a  dear  amber 
colour,  exude  from  the  stem  and  branches.  It  makes  good 
adhesive  mucilage,  has  a  pleasant  taste,  and  is  eaten  by  the 
aboriginals.  It  is  oommomy  used  by  bushmen  as  a  remedy  in 
diarrhoea. 

Two  samples  have  been  recf'i\i'<l  at  the  Technolo;:^ca,l  Museum, 
and  the  following  is  an  account  of  them.  In  view  of  the  sciircity  of 
good  gum-arabic,  it  would  be  a  useful  addition  to  our  raw  products 
if  abundant  supplies  of  it  could  be  obtiiined.  I  have  not  heard 
of  a  gum  being  yielded  by  any  other  Australian  species  of 
Flindersia : — 

Sample  L — ^From  between  the  Lachlan  and  Darling  Rivers, 
N.S.W.  A  most  valuable  gum.  It  is  in  pieces  as  Urge  as 
pigeons'  eggs,  and  I  have  seen  a  piece  half  as  large  as  an  emu-egg, 
clear  and  of  excellent  quality,  with  only  a  small  portion  of  bark 
at  the  place  of  attachment  to  the  tree.  In  parts  of  the  interior 
it  is  said  to  be  fairlv  abundant.  In  some  case-;  it  remains  in  the 
liijuid  state  on  the  trees  for  some  little  time  lu'fore  hardening,  or 
else  exudes  very  rapidly,  for  it  is  frequently  brought  to  Sydney  in 
pieces  as  long  as  an  ordinary  earthworm,  and  of  the  same  average 
diameter. 

It  dissolves  readily  and  completely  in  cold  water.  It  hardly 
appears  to  affect  the  transparency  and  absence  of  colour  of  pare 
water.  In  this  respect  it  may  be  ranked  very  closely  to  picked 
Turkey  gum-arabic.    It  possesses  the  fiunt  cloudiness  which  an 

aqueous  solution  of  gum-arabic  SOon  assumes. 

Sampi.b  II. — From  Tarella,  near  Wilcannia,  New  South  Wales. 
This  is  by  no  means  so  pleasing-looking  as  the  preceding  sample. 
For  the  most  part  it  is  dull  and  dirty-looking  externally,  as  if 
tiie  tree  had  been  exposed  to  dust  during  its  exudation.  It  is 
very  brittle,  and  has  a  bright  fracture.  It  is  of  a  very  pale 
colour  (almost  colourless,  in  fact),  but  the  presence  of  the 
accideutal  impurity  above  alluded  to  reduces  its  value.  This 
contamination  is,  however,  probably  rare.  This  gum  appeared  to 
most  frequently  exude  from  half-dead  trees. 

Leopani-tree  gum  is,  to  aU  intents  and  purposes,  a  good  gum- 
arabic.  Its  average  composition  may  be  reaculy  seen  from  the 
following : — 

Arabin.  Metasabin,  Water.  Ash.  Total. 
Sample  1  ...  SO-2  nil  ...  16-49  ...  2-76  ...  99-45 
Sample  2    ...  8Q-Q8    ...  nil  ...    16'4    ...  2  63  ...  9&11 

•  For  H  •liociiMioD  on  gums  oftbl*  mtnml  order,  see  •  piper     tb«  «atlior« /We.  lAm. 
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^-OBSERVATIONS  ON  THE  GUMS  YIELDED  BY 
TWO  SPECIES  OF  CERATOPETALUM, 

Bj  J.  H.  Maiden,  F.L.S.,  F.C.fJ .  Curator  of  the  Technological 

Museum,  iSj'diiey. 

The  genus  Ctratopetalum  belongs  to  the  nataral  order  Saxifragea^ 
and  is  endemic  in  New  South  Wales.  Of  its  two  species,  the 
first  is  C.  ^itnmiferum  (Smith),  generally  of  bushy  size,  thou<?h 
in  fiivourable  localities  it  attains  the  dignity  of  a  small  tree.  It 
is  the  well-known  "  Cliristmas-bush  "  of  Sydney,  and  its  reddish 
persistent  calyx  is  very  showy.  For  this  reason  it  was  also  called 
**  otficer-plant "  in  the  early  days  of  the  colony,  though  an 
officer's  tunic  is  of  a  ver}'  different  colour.  The  second  species  is 
a  well-known  gully  tree,  never  found  out  of  moist  situations,  and 
is  tall,  with  smoothish  bark,  bright-looking  foliage  and  white 
flowers  which  it  bears  in  abundance.  This  is  C  apetatum 
(D.  Don),  and  its  local  names  are  coachwood,^  ''lightwood,*^ 
and  "  leatheijacket.'* 

In  describing  C.  gummiferum.  Dr.  J.  E.  Smith,  in  "  A  Specimen 
of  the  Botany  of  New  Holland  "  (1793),  gives  an  excellent  figure 
of  the  plant,  which  he  calls  the  "  three-leaved  red  ijuin  troc." 
He  says  : — "This,  Mr.  White  informs  us,  is  one  «>f  the  trees  (for 
there  ixrv  several,  it  seems,  besides  the  Eucalyptus  resiniferd) 
which  produce  the  red  gum.  He  further  remarks  that  it  is  the 
only  wood  of  the  country  which  would  swim  in  water."  (The 
latter  statement  is,  of  course,  founded  on  imperfect  knowledge.) 
This  Is  the  first  and,  as  far  as  I  know,  the  only  reference  to  the 
gom-yielding  propensity  of  this  plant;  but  it  impressed  Smith 
sttfilcienUy  for  him  to  give  the  specific  name  he  did.  Mr.  White's 
observation,  so  early  recorded,  does  not  seem  to  have  attracted 
the  attention  of  subsequent  observers. 

The  first  parcel  of  C.  gummiferum  gum  I  received  was  in  small 
tears  of  a  beautiful  ruby  colour,  perfectly  trans{);uent,  and  having 
a  briijht  fracture.  It  is  powerfully  astringent  to  the  taste,  sticks 
to  the  t4^eth,  and  obviously  cont^iins  a  large  proportion  of  gummy 
matter.  This  sample  was  removed  from  the  cut  ends  of  a  log, 
from  which  it  exuded  in  small  drops  and  in  thin  pieces  which 
dried  very  quickly.  The  tree  was  6  to  9  inches  in  diameter.  It 
seems,  as  far  as  our  experience  goSs  at  present,  that  ring-barking 
or  wounding  the  tree,  or  even  cutting  it  down  merely,  is  of  little 
avail  to  obtain  the  gam ;  the  tree  must  be  cut  into  logs  or  pieces, 
80  that  the  timber  is  open  at  both  ends^  before  the  gum  will  exude 
in  any  quantity.  It  remains  to  be  seen  whether  the  gum  exudes 
most  freelv  in  the  summer. 

T  have  received  a  cake  of  the  substance  obtained  by  draining 
the  ends  of  a  .severed  log  on  to  a  plate.  When  first  received  it 
was  exceedingly  tough ;  but  on  exposure  to  the  air  for  two  or 
three  months,  it  fractured  without  diHiculty  between  the  lingers. 
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The  fractures  are  quite  bright.    It  has  no  odour.    To  oold  water 

it  imparts  a  dark,  rich  orange-brown  colour ;  at  the  nme  time^ 
the  insoluble  portion  forms  a  bulky  gelatinous  mass. 

In  bulk,  the  gum  of  C.  apetalum  appoars  in  no  way  different 
from  that  of  C.  gtitnmifentm.  It,  however,  smells  more  or  less 
strongly  of  coumarin,  which  is  also  contained  in  abundance  in 
the  bark.  It  is  obtained  either  by  wounding  the  tree  or  by 
felling  it.  Jfi  cold  water  it  swells  up  largely,  and  at  the  same 
time  possesses  a  good  deal  of  coherence.  It  imparts  to  the  water 
a  pale  orange-brown  colour  and  an  intense  odour  of  coumarin. 

Ceratopetcdum  gums  are  kinoid  or  astringent.  They  are  much 
of  the  colour  amd  texture  of  ruby  kinos,*  but  unlike  those 
substances,  swell  up  and  only  partially  dissolve.  They  may  be 
described  either  as  kinos  or  as  kinoid  gums.  All  the  detinitions 
of  kino  with  which  I  am  acijuainted  allude  to  the  tannic  acid 
contfiined  in  them,  and  make  no  allusion  to  any  gummy  consti- 
tuents. All  the  gum  of  kinos  of  Rucaiyptm  known  to  me  is  readily 
soluble  in  water,  and  is  arahin ;  but  in  the  case  of  Ctratopttalum^ 
the  gum  is  present  in  the  form  of  metarabin.  Whether  that 
circumstance  is  sufficient  to  remove  them  from  the  kinos  is  a 
mattor  of  opinion;  in  any  case  they  form  a  connecting  link 
between  the  kinos  and  meta^bic  gums.  If  they  be  looked  upon 
as  kinos,  I  believe  the  present  is  the  first  instance  in  which  such 
substances  have  been  recorded  from  the  SaxifragecB. 

draiopetalum  gums  form  a  remarkable  group,  and  at  present 
I  do  not  know  any  other  precisely  sinjilar  gums.  C.  apetalum  is 
worthy  of  note  as  an  available  source  of  coumarin,  and  the 
presence  of  that  substance  sharply  separates  the  two  gums.  The 
following  di£forenoe  also  appears  to  be  constant.  The  ash  of 
C,  gummifcrum  is  quite  white,  whOe  that  of  C.  apetalum  is  dai^ 
brown,  very  bulky,  and  difficult  to  ignite.  It  contains  but  a 
small  percentage  of  iron,  but  manganese  is  abundant.  The 
composition  of  the  gums  may  thus  be  stated > 

C.  Ghunmiferam.  C.  Apetalum. 

Tannic  acid  (estimated  as 

gallo-tannic  acid  ...  16*76  ...  6*35 
Phlobaphenes  (soluble  in 

alcohol)      ...           ...  19-5  ...  12-21 

Phlobaphenes  (insoluble 

in    alcohol,  together 

with  metarabin)       ...  41*6  ...  52*09 

Goumarin      ...         ...  nil  (variable)  2  to  3 

Accidental  impurity     ...  2-5  ...  2*0 

Moisture       ...         ...  16*7  ...  20*47 

Ash ...         ...         ...  1.8  ...  3*44 


98-86  99*66 


•  8m  mpen  by  the  aaUior,  Pkm,  JotmL,  (•]  xz.  SSI,  SSI,  ana        Mm.  Sbo,  7XJLW. 
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Rbmabxb  on  thb  aboyb  Tablb. 

1.  CeraiopttQlum  gums  yield,  od  treatment  with  cdd  water,  a 
residuti  which  oonsists  almost  entirely  of  pUobaphenes  and 
metarabin.  That  the  greater  portion  of  it  consists  of  phlobaphenes 
is  proved  by  the  facility  with  which  continued  boiling  with  water 
converts  it  into  an  equal  weight  of  tannic  acid.  In  fact,  if  the 
gums  of  this  genus  were  boiled  with  water  to  begin  with,  the 
percentage  of  tannic  acid  returned  would  be  between  forty 
and  fifty  p^r  cent,  in  each  case.     (Actual  experiments  gave 

gummijerum^  49*78  ;  C.  ap^talum^  4 11 4). 

2.  The  difficulties  surrounding  the  separation  of  a  mixture  of 
phlobaphenes,  insululde  in  ulcoliol,  and  metarabin,  are  very  great, 
and  my  attempts  in  this  direction  have  not  been  entirely  satis- 
factory. I,  therefore,  have  no  recourse  but  to  state  the  result  as 
I  have  done.  Bat  from  my  experiments  in  converting  the 
phlobaphenes  into  tannic  acid,  the  metarabin  into  arabin,  and  by 
observing  the  physical  appearance  in  water  and  in  alcohol  of  the 
original  mixture,  and  other  tentative  methods,  I  estimate  the 
percentage  of  metarabin  to  be  about  eight  to  ten  per  cent  in 
each  case. 


4.— ON  THE  COMPOSITION  OF  LUCERNE 

(Mtdkagif  $ativa\ 

By  Wm.  M.  Dohbrtt,  Assistant  Government  Analyst^  New 

South  Wales. 

Lucerne,  purple  medick  or  alfolfa,  now  very  extensively  grown 
in  Eastern  Australia  as  a  fodder  plants  is  of  great  antiquity,  and 
well  known  in  Europe  and  Asia. 

Hie  Romans  brou^^t  it^  470  years  before  the  Christian  era, 
from  Media,  hence  Uie  generic  name  (A.  de  Oandolle).  A 
perennial  fodder-herb  of  great  importance,  and  largely  utilised  in 
most  countries  with  a  temperate  dime.  ....  Lucerne 
keeps  green  and  fresh  in  the  hottest  season  of  the  year,  even  in 
dry  and  comparatively  barren  ground,  and  on  coast  sands,  but 
developes  itself  for  tield-culture  with  the  greatest  vigour  on  river- 
banks,  or  when  subjected  to  a  judicious  system  of  irrigation, 
particularly  in  soil  rich  in  lime.  .  .  .  (Jne  of  the  most 
valuable  of  green  fodders,  but  less  suited  for  hay,  as  the  leaves 
.so  readily  drop  otf.  .  .  .  It  is  also  an  important  honey  plant 
for  bees." 

Analysis  of  the  Fresh  Plant 

The  analysis  was  made  on  j^ood  fresh  specimens,  obtained  in 
the  spring  of  the  present  year  (1889)  from  the  estate  of  Roljert 
bcobie,  Esq.,  M.L.A.,  of  Maitland,  Hunter  River  district,  New 
South  Wales. 
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Water      ...        ..,        ...        ...  78*18 

Albuininoids                          ...  3*27 

Containing  nitrogen         ...  0*51 

Carbonaceous  matter      ...        ...  16*60 

Coutaining  fat    012 

It 


II 


starch  ,,,  ...  030 
sugar  015 


gum     ...        ...  0*J4 

„         woody  tibi*e     ...  8*77  • 

^^iih  •••  •••  ■••  do 


lOO-OO 

Results  CaUulated  on  the  Plant  Dried  at  212°  F, 

Albuminoids    ...          ...          ...  16*00 

(Containing  nitrogen,  2*37) 

Carbonaceous  matter      ..•         ...  76.07 
Containing  fat        ...  0-55 


„         starch     ,,.  137 

sugar      ...  OGU 

gum       ...  1*12 

„        woody  fibre  40*20 
jVsh   ...          ...          ...  ...  8'93 


fl 


100*00 


Percentage  of  InorganU  Constituents^  CaUuiated  on  the  Dry  Piani, 

Potii-sh  {K^O)  ...  ...  3-58 

Soda  {Xa..O)  ...  ...  0\*^1 

lime  {CaO)      ...  ...  125 

Mai^nesia  {MgO)  ...  ...        0  36 

Oxidf  of  iron  (/v._.C>:;)  ...  ...  0*08 

Pli«»sj)lu)ric  acid       C^s)  ...  ...  0*85 

CarlMinic        „    (CO.,)  ...  ...  1*04 

Sulphuric      „    (SO^)  ...  ...  0'37 

Chlorine  (CV)    ...  ...  ...  0  G4 

iSilictt  (^C^s)     ...  ...  ...  0*11 

Analysis  of  the  Ash, 

Potash  < A'.  0  ...  ...  ...  40*20 

Soda(Aa3<9)    ...  ...  ...  $"09 

lAa»(CaO)     ...  ...  ...  14*08 

Mn^esia  (il^^  ...  ...  4*09 

Oxide  of  iron  (/JfjO,)  ...  1*00 

Phosphoric  Acid  (/'.J  ...  ...  9-57 

Carbonic  Acid  {CO J)  ...  ...  11  77 

Sulphuric  Acid  (SO^)  ...  ...  4*20 

Chlorine  (C/)    ...  ...  ...  7"27 

Silica  (.Si J    ...  ...  ...  1*30 
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TABLI  OV  OOMFABttOH 

(CalcMiaUd  4fy), 


AlbaminoidA, 
i^.,  Flesh- 
fnrming 
Sabetanoei. 

Carbon- 
aceous 
Substanoea, 
digtsstible. 

Indigestible 

AMU 

1500 

W  Of 

Cabbage 

1417 

67  02 

10-76 

8-05 

Ihurley  Stiaw 

510 

11-88 

78-46 

5-02 

Wheat  Straw 

4*91 

27-79 

62  45 

4-85 

OtttOB  StnMT ... 

818 

44-68 

45-98 

6-88 

Oaten  Hay  ... 

12- 10 
19-87 

46-33 

3i-2l 

736 

Bremn*  Chnint 

60-81 

28-79 

6'58 

The  annexed  table  shows  at  a  glance  tlie  relative  values  of  the 
foods.  I  have  separated  the  woody  hbre  from  the  other 
earbonaoeous  matter,  to  show  the  amouut  of  snbstaiioe  oootained 
m  the  Ibod  capable  of  being  aadmilated  and  the  amoant  which 
cannot  be  need  up  as  a  food  bj  the  animaL  Lacecne^  then, 
taking  this  and  the  high  percentage  of  flesh-forming  snbrtaiioes 
it  contains  into  consideration,  stands  well  at  the  top  of  the  list  of 
the  fodders  I  have  enumerated,  and  well  deserves  the  imputation 
it  possesses.  I  add  the  brewers'-grains,  because  they  are  used  SO 
lai^y  as  a  cattle  food  wherever  obtainable,  and  a  comparison 
may  prove  usef  uL 


5.— NOTE  ON  THE  ESTIMATION  OF  ALKALIES  IN 

IGNEOUS  KOCKa 

By  JoHH  DnrvAirr,  F.G.S.,  F.O.S. 

[Abstract.] 

Ih  the  analysis  of  igneous  rocks  there  are  no  more  iiiij)ortant 
baaes  to  estimate  than  the  alkalies,  as  the  particular  felspar 
pisaent  can  thus  be  frequently  determined.  It  is  true  that  the 
microscope  enables  us  to  distinguish  between  the  orthoclastic  and 
plagioclastic  felspars,  or  even  to  make  furthor  subdivisions  witli 
fair  precision ;  but  the  chemical  analysis  is,  after  all,  the  most 
convincing  test  Not  seldom,  there  are  macroscopic  felspar 
crystals  developed,  of  the  same  structure  as  the  microscopic  ones 
which  constitute  the  ground-mass  of  the  rock. 

T 
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A  special  instance  of  this  occurre'd  to  me  lately  with  some 
phonolit€  rocks  from  the  Western  District  of  Victoria,  in  the 
lelspathic  matrix  of  which  tolerably  large  tabular  crystals  of 
■anidine  were  obaervecL  About  twenty  grains  wei^t  of  the 
crystals  was  separated  from  the  rock  and  analysed.  As  soda  and 
potash  exist  in  varying  proportions  in  sanidine,  it  was  necessary 
to  be  very  accurate  in  estimating  them,  and  I  attempted  to 
oontrol  the  gravimetric  determination  by  a  volumetric  one.  These 
two  metho<ls  gave,  however,  such  divergent  results  that  T  made 
special  experiments  to  ascertain  which  of  theui  was  to  be  relied 
on  for  the  estimation  of  small  quantities  of  the  alkalies. 

The  volumetric  method  used  was  that  of  Fr.  Mohr,  in  which 
the  chlorine  is  determined  by  a  solution  of  nitrate  of  silver  of 
known  strength,  with  potassium  chromate  to  indicate  the  end 
of  this  reaction ;  and  Uie  gravimetric,  the  ordinary  one  with 
bichloride  of  plattnum. 

Nearly  equivalent  quantities  of  chemically  pure  sodium  chloride 
and  potassium  chloride  were  taken,  the  actual  weights  being 
4*19  grains  and  4-32  grains  respectively.  These  being  mixed 
their  solution  was  divided  into  exactly  equal  portions,  so  that 
each  half  contained  2*095  grains  of  the  sodium,  and  2"16  grains 
of  the  potassium  clilot  ide,  or  4*255  grains  of  the  mixed  salts.  The 
actual  weight  of  chlor  ine  required  by  theory  in  this  mixture  of 
the  two  salts  is  2*296  grains,  or  63*96  per  cent.,  and  the  amount 
fbond  volumetrically  was  2*31475  grains,  or  54 '4  per  cent^  the 
difference  being  thus — 0*44  per  cent,  whidi  foils  within  thelhnits 
of  reasonable  error,  and  is  as  neiir  as  volumetric  determinatioiisosui 
be  expected  to  reach.  The  formula  for  calculating  from  the 
chlorine  found  the  respective  weights  of  the  salts  present  was  the 
usual  one,  which  gives  an  answer  within  one  per  cent,  of  tlie 
truth,  when  the  amount  of  chlorine  is  oxactly  ascertained.  I  say 
exactly,  because  the  slightest  error  in  tiiis  becomes  much  magnitied 
by  the  multiples  used  for  finding  the  relative  weights  of  sodium 
•chloride  and  potassium  chloride  in  the  mixture  of  the  chlorides. 
Thus,  although  the  initial  error  in  my  experiment  was  only  0*44 
per  cent,  of  chlorine^  yet^  by  applying  tiie  formula,  I  obtained 
6*1  per  cent,  more  of  sodium  chloride  and  six  per  cent,  less  of 
potassium  chloride  than  the  solution  really  contained. 

The  remaining  half  was  treated  with  platinum  bichloride,  the 
resulting  precipitate  washed  with  spirits  of  wine,  and  the  double 
salt  of  potassium  and  platinum  left  in  the  ^dish  weighed. 
Calculated  to  potassium  chloride,  its  weight  represented  2*1576 
grains,  or  99  88  per  cent,  of  the  amount  taken,  viz.,  2*16  grains. 
The  sodium  chloride  was  calculated  from  the  difference. 

Other  experiments  made  have  given  the  same  results,  ie,^  the 
gravimetric  estimation  accurate  and  the  volumetric  inaccurate 
The  amounts  of  the  two  chlorides  being  nearly  equal  in  these  test 
experiments  j  the  yolnmetric  method  was  applied  under  the  most 
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fmvowcMb  eiroimurtaiioeik  "Fw  ettimnting  large  qnaatitiM  of  the 
Mhty  aa  in  numnfBofcoriMy  kc^  the  m^hod  may  posdb^  be 
•iqplicable,  bat  in  the  enalyui  of  igneotu  rooks  it  oerteinlj  etnnot 

he  trusted. 

In  the  sanidine  crystals  mentioned,  the  soda  proved  to  be  in 
excess  of  the  potash,  a  gravimetric  determination  giving  potassium 
oxide  4*49  per  cent.,  and  sodium  oxide  6*16  per  cent.  The  results 
obtained  by  the  volumetric  method  were — Potassium  oxide  3  68 
per  cent.,  and  sodium  oxide  6  7 7  per  cent.  ;  but  I  have  no  hesita- 
tion  in  saying  that  this  wide  oivergenoe  is  solely  due  to  the 
nnreliebili^  St  the  letter  test. 

The  determination  by  platinnm  bichloride  may  be  a  little 
tedious,  bat  there  is  always  the  great  aatisfaetion  of  knowing  that 
it  gives  almost  abeolately  aooarate  results. 


6,-.AUSTRALIAN  METEORITES. 

By  A.  LiYSBSiDOS)  M.A.,  F,Bh&^  Professor  of  Chemistry 

University  of  Sydnqr* 

[Absiraci^ 

The  Tkunda  meteorite^  found  near  Windorali  in  the  Diamantina 
district,  Queensland.  The  mass  received  by  me  originally  weighed 
137  lbs.,  and  the  specific  gravity  is  7*78.  In  composition  it  consists 
essentially  of  nickeliferous  iron,  containing  a  trace  of  cobalt, 
together  with  a  little  sulphur,  phosphorus  and  carbon.  Tlie 
crystalline  structure  is  extremely  well-marked,  which  is  not  only 
shown  by  the  fractured  surface,  but  by  the  cut  and  polished 
sections  when  etched  by  acids,  bromine,  or  copper  sulphate^ 
This  meteorite  is  also  remarkable  for  the  many  nodules  of 
sulphide  of  iron  whioh  it  contains,  ^m  whidi  fissures  proceed 
in  such  a  way  as  to  show  that  the  iron  sulphide  must  have 
crystallised  last ;  in  fact^  it  looks  as  if  it  had  been  the  caose  of 
the  fissures. 

Barratta  Meteorites^  Nos.  2  and  j. — The  tirst  meteonte  found 
at  Barratta,  near  Deniliquin,  in  New  South  Wales,  has  already 
been  described  in  the  journal  of  the  Royal  Society  of  New  South 
Wales  for  1872  and  1880. 

These  later  ones,  also  in  the  possession  of  Mr.  Russell,  F.RS., 
Oovemment  Astronomer,  Sydney,  were  found  near  the  site  of 
iStub  first ;  the  second  one  has  a  weight  of  81  lbs.  and  a  spedfio 
gravity  of  3*706;  the  third  weighs  48  lbs.  and  has  a  specific 
gravity  of  3.429;  the  first  having  a  specific  gravity  of  3*429. 
In  structure  and  appearance  all  three  are  very  much  alike,  and 
they  consist  essentially  of  silicates  of  magnesia  (as  enstatite), 
iron,  with  small  quantities  of  other  substances,  intermingled  with 
a  network  of  nickeliferous  iron.  t2 


Digitized  by  Googlc 


388  PBOcnuDnras  or  motioh  & 

Gi^gout  meteoritey  in  the  possession  of  Mr.  Kussell,  F.R.S., 
Qoyemment  Astronomer,  Sydney,  found  on  the  station  of  that 
name,  near  Brewarrina,  N.S.W.  This  weighs  67|  lbs.  and  has  a 
speciHc  gravity  of  3 '857.  It  is  very  much  more  crackod  and 
fissured  and  contains  rather  a  larger  proportion  of  nickeliterous 
iron  than  the  preceding  one,  but  in  other  respects  closely  resembles 
them. 

EUEkoak,  This  mefeeorite  is  alw>  an  earthy  one,  oonteiniiig 
nickeliferom  iron,  with  a  chondritic  or  granular  etmctore;  it 
weighs  33^  lbs.  and  has  a  speoifio  gravity  <n  3-537. 

Aiotographs  and  mioro-photogFaphs  of  sections  of  the  lour 
earthy  meteorites  were  shown,  as  well  as  speounens  of  eacsh. 


7.— NOTES  ON  SOME  HOT  SPKING  WATERS. 

By  A.  LivERSiDOB,   M.A.,   F.R.S.,   Professor  of  Chemistry, 

University  of  Sydney. 

(a)  NoU  upon  the  Bat  Spring  Waters^  Ferguson  Island^ 

lyEntrecasteaux  Group. 

The  specimens  forming  the  suV)iect  of  this  note  were  collected  by 
Sir  W.  MacGregor,  K.C.M.G.,  Governor  of  British  New  Guinea, 
who  thought  that  these  waters  might  prove  to  he  of  scientific 
interest,  and  therefore  forwarded  them  to  me  for  examuiatiou. 

Accompanying  the  specimens  was  the  following  description  of 
the  hot  springs,  prepaied  by  Mr.  Basil  Thomson,  together  with 
two  photographs  of  the  locality : — 

"  The  evidence  of  volcanic  action  on  the  east  end  of  Ferguson 
and  Goulvain  Islands  in  the  D'Entrecasteaux  Group  were  plainly 
visible  from  the  sea,  but  a  few  miles  to  the  westward  gave  place 
to  a  schistose  slaty  formation,  of  which  the  island  seems  mainly 
composed.  It  was,  therefore,  with  no  little  surprise  that,  on  the 
evening  of  our  anchoring  in  Seymour  Bay,  we  noticed  a  strong 
smell  of  sulphur,  the  fumes  being  sufficient  to  discolour  the  white 
paint  on  the  vessel  during  the  night.  Seymour  Bay  lies  in  the 
narrow  strait  named  by  Captain  Moresby  after  himself  and  in 
fringed  with  mangroTo  and  dense  scmb  and  backed  by  low  hilkk 

After  forcing  our  way  through  mangrove  and  sago  swamps  for 
about  half  a  mile,  we  came  on  a  weU-beaten  native  path,  which 
led  to  a  rapid  stream.  Some  of  the  party  who  stopped  to  prospect 
for  gold  found  the  gravel  in  the  l)ed  of  the  stream  tOO  hot  for  the 
hands,  although  the  water  of  the  stream  was  cold. 

Making  our  way  southward,  we  emerged  from  dense  Bcrrib 
upon  a  flat,  bare  of  vegetation,  and  dotted  with  little  hillocks  of 
pure  sulphur,  from  which  vapour  was  rising. 
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Tbe  vegetalMMi  nirroaiidmg  tliui  flat  wm  identical  with  that  in 
tlie  iion-T«doaiiic  oonntry,  tsradiiated  raddenly,  but  on  the 
flat  iteelf  a  few  enoalypts  were  trying  to  exist  Tnis  is  the  most 
easterly  point  at  whioh  this  tree  was  foond  in  British  New 
Guinea. 

Passing  over  this  flat,  which  gave  a  hollow  sound  to  the  feet, 
showing  that  the  crust  was  very  thin,  we  climbed  a  low  hill,  and 
looked  down  upon  a  small  lake  shut  in  by  hills,  having  a  margin 
of  dazzling  whiteness,  made  V>y  the  crystallisation  of  salts,  which 
tasted  strongly  of  alum.  At  the  foot  of  the  hill  was  a  spring  of 
boiling  water,  which  discharged  into  the  lagoon. 

The  low  hills  surrounding  the  lake  were  composed  of  sulphur 
and  the  white  salt  referred  to  above.  The  water  of  the  lake, 
wfaieh  was  covered  with  wild  fowl,  was  of  a  light  yellow  coloor, 
and  tepid,  and  the  margin  was  snrronnded  by  a  thin  crust,  which 
gave  way  when  trodden  on,  and  let  one  of  our  party  through  into 
2iree  feet  of  black  slime. 

All  round  the  base  of  the  hills  was  a  succession  of  holes  full  of 
boiling  mud.  Near  the  summit  of  one  of  the  low  hills  we  found 
a  larger  hole,  which  was  throwing  up  liquid  mud  to  the  height 
of  several  feet  with  loud  reports.    (Photograph  enclosed.) 

Further  to  the  northward  we  found  a  similar  lake  and  hot 
springs,  and  some  of  our  party,  who  were  obliged  by  the  hostility 
of  the  natives  to  pass  the  night  on  the  top  of  one  of  the  sulphur 
hills,  experienced  much  inconvenience  from  the  fumes.  At  night 
the  hills  give  out  a  bluish  light. 

Sydney,  6th  March,  188^        (Signed)   £.  H.  Thomson." 

None  of  the  specimens  were  in  snffieient  quantity  to  permit  of 
a  loll  analysis  being  made  of  their  mineral  oonstitnents,  the 

largest  sample  being  contained  in  a  so-called  quart  brandy  bottle. 

The  only  quantitative  determinations  which  could  be  con- 
veniently made  were  the  total  solids,  fixed  solids,  loss  on  ignition, 

and  chlorine  and  sulphuric  acid. 

The  loss  on  ignition  includes  any  organic  matter  which  may 
have  been  present,  water  of  combination,  volatile  and  decern- 
posa))le  salts,  together  with  some  sulphur. 

There  were  four  samples  in  alL 

Sample  No.  1. — Labelled     Seymour  Bay\  Ferguson  Island^ 
1  \th  November^  188S.   BoiUng  Water  Jrom  Hot  Spring:' 

This  sample  was  contained  in  a  sodawater  botUe^  and  as  one- 
hstf  of  it  consisted  of  soUd  matter,  it  would  be  more  oomctly 
described  as  a  mud. 

The  sediment,  or  solid  matter,  was  of  a  bluish-grey  colour,  and 
▼as  found  to  contain  a  few  diatom  frustules  and  small  crystals 
ol  selenite  (calcium  snlphate)^  and  a  good  deal  of  sulphur.  At 
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some  future  time  it  is  intended  to  make  a  more  complete 
examination  of  this  sediment,  as  there  is  suficient  for  a  quanti- 

The  sulphur  was  carefully  tested  for  sftltfmium,  but  none  was 
found  to  be  present ;  neither  did  this  residue  contain  either 
anenio  or  phosphorus. 

The  supernatant  liquid  was  filtered  off  from  the  mud  after 

allowing  the  specimen  to  stand  for  two  or  three  days  ;  the 
filtrate  had  a  strong  smell  of  sulphurous  acid,  and  strongly 
reddened  blue  litmus  paper,  showing  the  presence  of  free  acid, 
and,  on  exposure  to  the  air,  soon  became  milky  from  the  separa- 
tion of  sulphur. 

On  0vaponiiing  the  filtrate  down  to  dryness  in  a  pl*<an«m 
dish  over  a  water  bath,  a  pale  brownish  residue  was  left,  which 
rapidly  absorbed  moistura   On  ignition,  it  intumesoed  strongly, 

and  gave  off  dense  white  acid  fumes  (of  sulphur  teioxide),  the 
ignited  residue  being  yellow  when  hot  and  brown  when  cold. 
The  welg^iiiigs  gave— 


Loss  on  ignition  .„ 
Fixe<l  solids 
Total  solids 


...    9-63  parts  per  1000 

•  •  •       T  -r  I 

...  i-i  io  „ 


The  chlorine  and  sulphuric  acid  were  not  determined  in  this 
sample.    The  faed.  solids  left,  on  ignition,  were  found  to  contain 

both  soluble  and  insoluble  silica— sufficient  d  the  former  to 
gelatinise  with  hydrochloric  acid — ^much  iron,  mainly  present  in 

the  original  water  in  the  ferrous  condition,  some  magnesia,  lime, 
and  a  considerable  quantity  of  sodium  chloride.  Lithium  w.-is 
sought  for,  but  no  indication  of  it  was  obtaineil,  although  the 
other  three  samples  gave  the  lithium  band  most  readily. 


Samplb  No.  2. — Labelled  **Ifo/  Springs^  Seymour  Bay,  ll/M 
Noomber,  1888.  Water  afier  BmUng*^  Contained  in  an 
ordinary  pickle  bottle. 

This  also  showed  a  large  amount  of  a  powdery  yellow  sediment, 
about  10  per  cent,  perhaps,  which  consisted  mainly  of  fn?e  sulphur. 

The  water  contained  a  good  deal  of  free  sulphuric  acid,  and  on 
evaporating  down  to  dryness  over  a  water-bath,  the  residue 
blackened  from  the  action  of  the  free  sulphuric  acid  upon  the 
organic  matter  present,  and  on  ignition  copious  fumes  of  sulphur 
trioxide  were  erolved.  Mu6h  gelatinous  silica  was  left,  together 
with  iron,  lime,  magnesia,  and  soda.  This  residue  showed  a  well- 
marked  lithium  band. 

The  iron  was  present  in  the  original  water  mainly  in  Uw 
ferrous  state. 
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Loss  ou  igiiitiou  ...  1*274  parts  pei*  1000 

Fixe^i  solkls      ...  ...  3*630     „  „ 

Total  solids       ...  ..  4"90-i     „  „ 

Chlorine  ...  ...  1*240     i,  „ 

Sampls  No.  3.— Labelled    Seymtmr  Bay,  Wth  N&GtnAer,  1888. 

Boiling  Water  from  Small  Spring.''  Contained  in  a  sodawater 
bottle. 

This,  like  Xo.  2,  containe^l  a  yellow  powdery  sediment  of 
sulphur  and  other  matters.  It  possessed  a  strong  acid  reaction, 
and  gave  off  a  smell  of  sulphurous  acid,  together  with  that  of 
sulphuretted  hydrogen. 

On  evaporating  down  to  dryness,  a  light-coloured  residue  was 
left,  brown  in  the  centre,  and  on  ignition  this  blackened 
oooaiderablj  but  only  gave  off  a  small  quantity  of  sulphur 
trknide  fumes.  The  salts  present  were  the  same  as  in  Na  2» 
end  the  lithium  band  was  equally  well  marked. 

Loss  on  icrnition  ...    -GSO  parts  per  1000 

Fixed  solids ...  ...  2*470    „     „  „ 

Total  solids  ...  ...  3*100    „     „  „ 

Chlorine      ...  ...    *730  „ 


SiiiPLC  No.  4.— Labelled  ''Siymaur  Bay,  IIM  Ncvtmbtr^  1888. 
Waier  from  Lagpom,  Hoi  Springs,  SaUm  Lake,  margin 
mmmnded  by  sulphur^   Contained  in  a  wine  bottle. 

The  se<liinent  from  this  was  but  small  in  amount,  and  of  a  dark- 
brown  colour.    There  was  also  a  little  black  llocculent  matter 
The  water  possessed  a  strong  acid   reaction,  and  smelt  of 
sulphuretted  hydrogen. 

On  evaporating  down  to  dryness,  a  large  quantity  of  iron  was 
found  to  be  present,  mostly  in  t^ie  ferrous  oonditbn,  much 
gelatinous  silica*  some  lime,  magnesia  and  soda,  together  with 
Uthium. 

On  ignition,  the  residue  became  intensely  black,  gave  off  slight 
fumes  with  an  acid  reaction  and  decripitated  (from  sodium 
chkiride  crystals),  and  left  a  dark  f erruginous-looking  residue. 

Loss  on  ignition  ...  2*1 10  parts  per  1000 

Fixed  solids      ...  ...  5  470    „     „  „ 

Totnl  solids      ...  ...  7*580   „     „  „ 

Chlorine  ...  ...  1*390    „     „  „ 

These  waters  present  the  usual  characters  of  hot  spring  waters 
occurring  under  similar  conditions,  and  require  no  special 
oonunent  except  as  to  the  presence  of  lithium,  and  I  regret  that 
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mme  of  the  samples  were  sufficiAiit  to  allow  tlie  amount  of  this 
element  to  be  estimated;  bot^  perhaps,  on  some  future  occasioa 

it  may  be  possible  to  bring  away  a  larger  supply  of  the  water,  or 
in  default  of  that,  the  residue  left  by  the  care^ol  eyaporatioa  (oa 
the  spot)  of  a  fair  quantity  of  the  water. 

Lithium  was  formerly  regarded  as  a  very  rare  element,  but  the 
spectroscope  shows  that,  although  it  only  occurs  in  small 
quantities,  it  is  one  of  the  most  widely-distributed  elements,  and 
is  found  in  many  mmends,  rocks,  soils,  and  in  the  ashes  of 
numerous  plants. 

It  may  prove  to  be  present  in  these  waters  in  sufficient  quantity 
to  render  them  useful  at  some  future  time^  for  either  medicinal 
or  other  purposes. 


(b).  N&U  on  WaUr  Jnm  a  Hot  Springs  Saioo  Island^  Sohtium 

Group, 

This  specimen,  received  from  Mr.  Ghas.  M.  Wbodfon),  i& 
Eebruaij,  1889,  was  contained  in  an  ordinary  fruit  bottle. 

On  opening  the  bottle^  a  strong  smell  <tf  sulphuretted  hydrogen 
was  emitted,  and  the  gas  continued  to  escape  for  two  or  three 
days,  the  sides  of  the  measuring  flask  were  marked  by  small 
bubbles  of  the  gas  as  it  slowly  escaped,  and  the  previously  clear 
water  became  milky  from  the  deposition  of  sulphur. 

The  bottle  containe<l  rather  a  large  amount  of  black  sediment, 
which,  under  the  microscope,  was  seen  to  consist  of  black  opaque 
granular  masses,  fragments  of  quartz  and  other  transparent 
minerals,  together  with  a  fsw  diatom  tastides;  the  black 
nartides  were  soluble  in  h^^drochloric  acid  and  gave  ^ sulphuretted 
nydrogen,  and  the  solution  reacted  for  iron;  hence  wey  were 
proved  to  consist  of  iron  sulphide,  probably  of  quite  recent 
origin,  just  as  is  seen  in  the  New  Zealand  hot  springs.  (Liversidge^ 
New  Zealand  Hot  Sprintrs.  Jour.  Roy.  Soc.  of  N.S.W.  1887). 

With  litmus  paper  the  reaction  of  the  water  was  slightly  acid, 
as  might  be  expected 

The  clear  water,  on  decantation,  after  long  standing,  so  as  to  be 
free  from  sedimeat,  was  found  to  contain  -764  grammes  of  total 
solids  per  litre  (53*48  grains  per  gallon)  In  solution,  and  after 
ignition  *422  grammes  (29*54  grains  per  gallon  of  fixed  solids 
per  litre). 

The  residue  left  on  evaporation  was  whitish,  with  a  silky  lustre^ 
and  emitted  an  odour  of  sulphur  compounds,  as  is  usual  in  sueh 
water  residues ;  and  on  ignition  gave  otf  much  steam  from  water 
of  combination.  It  rapidly  blackened,  and  the  carbonaceous  matter 
present  burnt  ofT  but  slowly. 

The  .'unount  of  water  at  my  disposal  rendered  it  inip<:)ssible  to 
make  a  quantitative  analysis  of  the  salts  in  solution,  but  the 
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qualitative  analysis  showed  the  presence  of  hydrochloric,  sulphuric^ 
and  sulphydric  acids,  together  with  silica,  the  metals  iron, 
aluminium,  calcium,  magnesiom,  and  sodium,  and  ferrous  sulphide^ 
as  already  mentioned. 

As  far  as  can  btt  ascertained  from  the  above  necessarily 
imperfect  examination,  there  is  notliing  unusual  in  the  character 
of  the  water ;  the  spectroscope  did  not  show  the  presence  of  any 
of  the  rarer  alkaline  metal^  such  as  lithiuin.  A  much  laiger 
quantify  ol  the  water  would  be  required  to  make  a  aatisfRctoiy 
examination  for  them,  but  there  was  quite  suffieient  ol  the  water 
to  show  that  they  are  not  present  in  any  quantity. 

The  following  notes  are  appended,  as  it  may  be  of  interest  to 
some  of  the  members  to  have  the  accounts  of  other  Pacific  hot 
spring  waters  for  comparison.  * 


ikimples  of  Wakr  from  the  Islands  of  Simbo  and  Santa  Anmu 
CoUected  by  Dr.  H.  B.  Guppy,  Surgeon  H.M.S.  ''Lark:' 

BdtieiQ, — Containing  water  from  the  fresh-water  lake  ^jH 
Wailaya,  in  the  island  of  Santa  Anna,  collected  in  April,  1882. 
I  have  seen  no  reference  to  this  lake  in  any  of  the  works  which 
bear  on  theee  islands.  The  island  of  Santa  Anna  has  the 
characters  of  a  raised  atoll,  with  the  large  central  depression 
occupied  at  its  lowest  part  by  the  waters  of  the  lakes  of  Wailava 
and  Waipiapia.  Wailava  is  about  half-a-niile  across  in  length, 
and  has  a  depth  of  15  fathoms,  as  ascertained  by  Lieut.  Oldham. 
On  carefully  examining  this  lake,  I  found  that  its  waters  are  at 
about  the  sea  level,  though  they  are  not  afl'ected  by  the  rise  and 
fall  of  the  tides.  On  one  side  it  is  only  separated  from  Uie  sea 
by  a  low  swampy  tract  about  one-third  of  a  mile  across,  and  not 
elevated  more  than  20  feet  above  the  sea.  The  surfoce  of  this 
tract  is  strewn  with  coral  fragments,  and  the  more  swampy 
portion  abounds  with  Auricula.  It  is  evident  that  this  lake  has 
been  only  cut  off  from  the  sea  by  recent  elevation.  On  making 
a  rough  examination,  I  found  the  density  about  that  of  fresh 
water,  with  chlorides  abundant,  lime  two  or  three  grains  per 
gallon,  ammonia  unmistakeable,  taste  tlat  and  fresh.  The  water 
rapidly  decolourises  a  solution  of  permanganate  of  potash. 

Bottles  142  and  143. — Containing  water  from  the  boiling  spring 
in  the  island  of  Simbo,  collected  in  May,  1882.  The  idand  ol 
Simbo  is  formed  iA  trachytic  rocks,  and  contains  in  the  southern 
part  an  extinct  crater,  a  solfatara,  aiid  numerous  fumaroles,  which 
pierce  the  l  ocks,  occurring  from  the  sea  up  to  the  highest  summit^ 
about  1100  feet  above  Uie  sea.    This  water  was  collected  from 


•  Jouriml  of  the  J.oj.  8oc.  of  NJ5.W.  for  1887,  toL  xi  p.  233. 


Digitized  by  Copgle 


394 


psoaBBDinot  or  Bmmxm  & 


the  boiling  spring  on  the  shores  of  a  lagoon  (very  probably  an 
old  crater)  on  tlie  south-west  side  of  the  island.  The  spring  is 
placed  amongst  decomposed  trachytic  rocks,  a  foot  or  two  above 
the  sea  level.  Its  temperature  is  212°,  and  large  Quantities  of 
£r^S  aro  CThftlwi.  Iran  ozide  stains  the  rooks  aronna,  wMch  are 
sncrusted  with  sulphur  and  chloride  of  sodium  in  some  plaoea. 
Kumierous  fumaroles  pierce  the  slopes  overlooking  the  springs : 
sulphur,  alum,  milk-white  opal,  dec.,  form  deposits  arouad  their 
orifices.  As  this  spring  is  close  to  the  edge  of  the  lagoon  of  salt 
water,  with  the  tidal  movements  of  which  its  waters  rise  and 
fall,  I  am  of  opinion,  from  a  cursory  examination  of  the  water, 
that  its  compositiom  may  be  regarded  as  sea  water,  plus  the 
substances  discharged  by  a  funiarole. 

Bottle  150. — Water  condensed  from  one  of  the  fumaroles  in  the 
ioUatara  on  the  soutii-west  point  of  Sunbo^  in  May,  1882.  A 
Ettie  sulphur,  which  unavoidablj  fell  in,  forms  a  sedhnent  at  the 
bottom  of  the  bottle.  For  two  hours  the  thermometer  retained  ia 
the  orifice  of  the  fumarole  varied  only  between  208*  and  210*  F. 
Watery  vapour,  sulphuretted  hydrogen,  and  sulphurous  acid  were 
evolved,  flaky  crystals  of  sulphur  encrusting  the  sides  of  the 
aperture.  A  strip  of  paper,  soaked  in  a  solution  of  acetato  of 
lead,  was  immediately  blackened,  and  the  black  metallic  silver 
sulphide  was  formed  in  the  interior  of  a  piece  of  glass-tubinir, 
moistened  with  silver  nitrate,  whilst  the  presence  of  sulphuruus 
acid  appeared  to  be  indicated  by  the  suffocating  smell  of  burning 
sulphur,  by  the  presence  <^  sulphur  deposits,  and  by  the  reddening 
of  Utmus  paper.  No  turbidity  was  produced  in  lime-water,  nor 
was  the  presence  of  hydrochloric  add  gas  shown  on  exposing  a> 
solution  of  silver  nitrate. 

The  interior  of  the  solfatara  was  whitened  by  the  decomposing 
influence  of  the  vapours  evolved.  The  elevation  of  the  fumarole 
in  question  was  rather  under  300  feet  alx>ve  the  sea. 

Bottle  151. — Water  condensefl  May,  1882,  from  one  of  the 
fumaroles  on  the  suniniit  of  the  South  Hill,  in  the  island  of 
Simbo,  elevated  about  1 100  feet  above  the  sea.  The  temperature 
of  the  fumarole  varied  during  two  hours  between  175*  and  180*  F. 
Employing  the  same  rough  field  tests,  I  ascertained  that  watery 
vapour  was  the  prindpiu  substance  dischaiged.  No  efibct  was 
pro<lttced  on  acetate  of  lead,  silver  nitrate,  or  lime-water,  and 
litmus  paper  was  very  slightly  reddened  after  a  prolonged 
exposure.  No  deposits  were  formed  around  the  orifices  of  the 
fumaroles  on  this  hill  summit.  The  trachvtic  rock  was  much 
decomposed,  and  a  little  of  the  decomposed  nx;k  uimvoidably  fell 
in,  and  forms  a  se<linient  at  the  VK)ttom  of  the  bottle. 

For  an  additional  example  of  water  from  hot  springs  at  Suva,. 
Fiji,  see  "At  Home  in  Fiji,"  by  F.  M.  Gordon  Gumming. 


Digitized  by  Google 


mcnDoras  ov  tionoir  bi 


899 


8.— ON  THE  PURIFICATION  OF  CERTAIN 

SUBSTANCES. 

By  R.  Thkblfall,  Pn^esaor  of  Physics,  University  of  Sydney. 


9.— NOTES  ON  THE  SPECTRA  OF  ZING  AND 

CADMIUM. 

By  J.  B.  KiRKLAND,  F.C.S.,  Assistant  Lecturer  and  Demon- 
strator of  Chemistry,  Univei'sity  of  Melbourne. 

Tbb  author,  in  the  course  of  a  speotroeoopie  examination  of  some 
zino  sulphide,  obtained  und«r  peculiar  conditions,  was  led  to 

inakp  a  series  of  comparatiy©  quantitiitivp  spectroscopic  experi- 
ments with  samples  of  zinc  obtained  from  diflerent  sources,  in 
onler  to  determine  whether,  under  such  circumstances,  any 
diilerence  in  the  sensitiveness  of  the  spectral  lines  of  zinc  could 
be  detected. 

Experiments  were  first  made  oa  a  series  of  solutioiMi  off  definite 
strengths,  oontaining  flrom  20  to  "001  per  cent  off  the  metal  as 
ehlorkie^  the  apparatos  employed  consisting  off  a  one  prism 
speetroeeope  by  Browning,  and  a  spark  apparatus  of  simple 
construction,  the  spark  being  produced  by  a  4-ineh  induction  coil, 
excited  by  six  large  bichromate  cells. 

The  following  results  were  obtained  :- — With  the  stronger 
solutions  the  spectrum  consisted  of  four  brilliant  eontinuc^us 
lines,  one  in  the  reil,  u>J.,  6362*5,  and  three  in  the  greenish-blue, 
w./.j  4809'7,  4721*4.,  4679-5.*  As  the  solutions  become  more 
dilute,  the  lines  gradually  shorten  to  the  negative  electrode, 
vntU  the  solutum  contains  "COS  per  cent,  off  sine.  With  this 
degree  of  dilution  the  red  line  is  not^visiUe.  Finally,  with  *001 
per  cent.,  the  others  appear  as  dots  on  the  edge  of  the  spectrum. 

On  repeating  the  above  experiments,  and  introducing  a  con- 
denser (300  square  inches  of  surface)  into  the  secondary  circuit, 
a  pair  of  very  bright  lines  in  the  green,  7t'./..  4!^J3  S.  4911  '2, 
appeared,  besides  those  already  noted.  These  ditlei-  in  c  haracter 
from  the  others,  being  blurred  at  the  edges,  and  resemble  air-lines 
seen  in  this  region  of  the  spectrum  ;  moreover,  they  are  not 
nearly  so  sensitive,  for  solutions  containing  one  per  cent,  of  the 
metal  give  them  only  ftuntly,  and  *1  per  cmt,  almost 
imperceptibly.  The  otmr  samples  off  sine  experimented  on  gave 
exactly  similar  results.  The  metal  itsdff  was  tlien  submitted  to 
the  aetaon  off  the  induction  spark.  The  spectrum  was  essentially 
the  same  as  that  produced  hy  a  strong  solution  of  sine,  not  a 
trace  of  the  green  lines  heing  visible,  even  on  increasing  the 

*  Ware  l«igtb«  are  given  ki  uu-uiilUontlui  ul  a  mm.  after  Ttmluti. 
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primary  battery  ;  but  on  including  the  secondary  condenser,  they 
were  at  once  apparent.*  From  the  blurred  nature,  want  of 
delicacy,  and  general  resemblance  to  air-lines,  it  seemed  probaUft 
the  two  lines  under  notioe  might  be  due  to  the  oadde  d  the 
metal.  This  oonclunon  was  strengthened  by  carefol  considec»- 
tion  of  the  speetra  and  physical  properties  A  the  natnrsl  group 
of  elements,  Be^  Mg^  Zn^  Cd,  Jfg. 

For  example,  if  the  spectra  of  this  group  be  examined,  con- 
siderable homology  is  observable  between  them,  the  refrangibility 
of  tlie  principal  lines  of  each  element  increasing  inversely  as  its 
atomic  weight.  It  is  worthy  to  note,  in  this  connection,  the 
absence  in  the  spectra  of  Be  and  Mg  of  lines  corresponding  to  w.l. 
4923-8,  4911-2  in  Z«,  and  5378-8,  6337-5  in  Cd.  A  possible 
reason  for  this  is  to  be  found  when  the  melting  and  bcnling 
points  of  the  elements  of  this  group  are  oonsideied.  Similarly 
with  their  oxides ;  but  with  this  great  difference,  that^  whilst  the 
metals  melt  and  vaporise  at  oomparatiTely  low  temperatuxes,  the 
oxides,  for  the  most  part  at  leasts  are  non-volatile. 

Now,  whether  the  lines  in  Zn  and  Cd  are  due  to  the  oxide  or  to 
the  metal,  it  seems  probable,  from  what  has  already  been  not-ed 
in  the  case  of  Z«,  that  if  the  spectra  of  Be  and  Mg  were  examined  at 
sufficiently  high  temperatures,  by  the  use  of  a  more  p)werful 
induction  apparatus  and  extra  condensers,  lines  corresponding  to 
those  of  Zn  and  Cd  would  be  found. 

The  fiiot  that  Cd  is  the  most  volatile  element  of  this  group, 
except  J&,  led  me  to  examine  its  spectrum,  in  order  to  find 
whether  the  lines  wJ,  5378*8,  5337*5  would  be  mfliM>n««ii  by  the 
temperature  of  the  spark,  as  in  the  case  of  Zpi  ;  it  sesmed  probable 
they  might  be  visible  at  a  lower  temperature.  On  subjecting 
that  element  to  the  action  of  the  spark  the  lines  w.l.  6438,  5085, 
4799,  4676-8  were  the  only  ones  visible  ;  5378-8,  5337  5  required 
the  condenser.  Another  trial  was  made  without  the  condenser, 
increasing  the  strength  of  the  primary  battery.  At  this  tempera- 
ture they  were  seen  as  a  nebulous  band. 

It  has  been  stated  elsewheref  that  itmlMe  omd  mmwIaHk 
substanm  do  not  yield  spark  spectra^  and  as  this  statement  rather 
upsets  the .  present  considerations,  sine  oxide,  specially  purified, 
was  submitted  to  the  action  of  the  spark.  It  gave  lines  identioal 
with  those  of  metallic  zinc^  both  at  low  and  high  temperatures. 
In  order  to  settle  the  question  as  to  the  lines  w.L  4923-8,  491 1-2 
in  the  zinc  spectrum  being  due  to  the  oxide,  there  appeared  only 
one  course  open.  The  spectrum  must  be  observed  in  an  atmosphere 
free  from  oxygen  and  its  compounds,  pure*  dry  hydrogen  being 
thought  most  suitable  for  the  purpose. 

**  III  a  111  otoprapli  of  the  arc  sixctnim  of  line,  by  J.  R.  OaftOT,  F.R.A.S.,  where  th--  nrc 
wui  prcxiucid  bj-  4U  Groves'  cells,  uo  trace  of  the  Hum,  w.i.  4tW'fl^  4911-S,  i«  thown.  Thu 
will  Kive  ^ome  ide»  «rf  the  extnwffdliutfy  Inflnwicft  of  »  ccndwcrtowJirtngthttmpw*- 
ture  of  the  aiMrk. 

t  PiufaMW  W.  H.  BwKlaf  ia  *  p^Mr  oo  ^Bpeetnim  Fhotofiapfaj,*  iM.  fVva*,  18S4. 
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A  glass  tiiba^  containing  a  rod  of  pure  zino,  so  arranged  aa  to 
allow  the  passage  of  the  spark,  was  filled  with  pure,  dry  hydrogen 
and  ^en  hermetioally  sealed 

On  passing  tlie  ordinary  induction  spark,  the  lines  w.i.  6362  5, 
4809-7,  4721 -4,  4679*5  were  the  only  ones  seen.  With  the 
condenser  in  circuit  the  line  spectrum  of  hydrogen  was  beautifully 
shown,  together  with  the  zinc  spectrum,  which  was  now  seen  to 
consist,  principally,  of  the  lines  iv.L  6362*5,  6 102  8,  6022*7, 
5893-6,  4809-7,  4721-4,  4679*5,  the  lines  4923*8,  4911-2  not 
Appearing.  After  sparking  some  time  they  gradually  made  their 
appearance,  aad  finally  wm  seen  as  strongly  as  in  air. 

XJnfortiuiatelyy  a  mmute  crack  was  diaooyered  in  the  side  of  the- 
tobe^  axA  whether  the  gradual  appearance  of  these  lines  occurred 
surndtaneoosly  with  the  crack,  it  is  impossible  to  say.  Up  to  the 
pveaent  the  author  has  not  succeeded  in  definitely  settling  the 
question,  but  experiments  are  in  progrett,  and  if  successful,  will 
fie  communicated  at  another  time. 


10.— NOTE  ON  THE  PRECIPITATION  OP  ZINC 

SULPmDE. 

By  J.  B.  KiRKLAND,  F.C.S.,  Assistant  Lecturer  and  Demon- 
strator of  Chemistry,  University  of  Melbourne. 

Tbb  author,  being  engaged  in  an  analysis  of  a  peculiar  looking 
sine  blende,  was  much  perplexed  at  the  following  circumstance. 
The  ore  under  examination  had  been  diEMolved  in  the  usual 
manner,        in  aqua  regia,  excess  of  acid  being  removed  by 

evaporation ;  the  residue  was  dissolved  in  100  c.c,  of  40  per  oent» 
hydrochloric  acid,  and  the  whole  diluted  to  800  ex.  with  water. 

The  above  solution  was  next  submitted  to  a  rapid  current  of 
sulphuretted  hydrogen  for  alx)ut  two  hours  in  the  cold,  until  no 
further  precipitation  occurred.  The  precipitate  consisted  mainly 
of  arsenic,  copper,  and  lead  sulphides  ;  these,  after  being  filtered 
off,  were  well  washed  with  sulphuretted  hydrogen  solution.  The 
tilt  rate  in  the  first  instance  came  through  perfectly  clear,  but  on 
continued  washing,  an  opalescence  or  milkiness  appeared, 
resembling  sulphur.  That  tins  should  be  sulphur  seemed  unlikely, 
considering  the  excess  of  precipitant  used  in  the  first  instance. 
On  treating  the  opelesoent  solution  to  a  further  action  of  the 
gat,  a  white  crjrstalline  gritty  powder  was  thrown  down  in 
considerable  quantity.  CouJd  this  be  nnc  sulphide  t  This  seemed 
highly  improbable,  for  it  is  generally  understood  that  zinc  is  not 
precipitated  from  solutions  strongly  acidified  with  mineral  acids. 

Upon  making  a  qualitative  analysis  of  the  white  powder,  the 
r^ult  indicated  that  it  consisted  chiefly  of  zinc  and  sulphur  in 
combination.   However,  it  is  well  known  how  one  substance  may 
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influence  the  precipitation  of  another,  under  certain  circumstances; 
it  struck  the  author  there  might  be  something  present  in  the 
original  mineral,  precipitable  by  sulphuretted  hydrogen  from  an 
acid  solution,  capable  of  carrying  down  large  quantities  of  zinc 
sulphides.  In  order  to  settle  this  question,  recourse  had  to  be 
made  to  the  balftnce^  a  weighed  portioii  of  the  eiilphide  wm 
oonverted  into  oxide  by  ignition  in  a  porcelain  croeiblei  in  order 
to  get  the  ratio  between  tibem.  This  method  of  prooednre  proved 
a  milnre ;  for,  upon  stronger  ignition  over  a  blast  lamp,  a  brown 
inb-motalUc  film  condensed  on  the  cool  part  of  the  cmcible  cover, 
showing  the  sulphide  to  he  impure.  This  sublimate  proved  upon 
examination,  to  be  cadmium  oxide  ;  a  second  deposit  was  obtained 
in  a  similar  manner  on  prolonged  heating,  and  on  testing  found 
to  be  lead  oxide.* 

When  no  further  sublimation  could  be  detected,  a  weighed 
quantity  of  the  residnal  oxide  was  converted  into  sulphate  by 
dissolving  it  in  dilute  sulphurio  acid,  afterwards  removing  the 
excess  of  add  by  evaporation,  finally  heating  to  a  temperature 
near  redness,  so  as  to  render  the  salt  anhydrous.  The  weight 
being  taken  after  cooling,  the  ratio  between  the  oxide  and 
sulphate  was  found  to  correspond  almost  exactly  with  zinct 

Experiments  with  the  view  to  find  out  the  exact  conditions 
neces.sary  for  the  precipitation  of  zinc  from  acid  solutions  by 
hydrogen  sulphide  were  made.  The  result  of  these  proved, 
firstly,  that  zinc  is  precipitated  from  solutions  as  long  as  the  acid 
does  not  exceed  one  per  cent ;  secondly,  if  the  temperature  of  the 
solution  be  raised,  the  quantity  of  add  required  to  prevent 
precipitation  is  lesa 

It  would  appear  the  conditions  vary  according  to  the  ratio  of 
sine  salt  to  tiie  free  add  in  a  given  volume  of  solutioii,  the 
•duration  of  the  experiment  having  also  considerable  influenoa 


II.— ON  THE  COLOURING  MATTER  OF  DROSBBA 

WiliTTAKERI. 

By  K  H.  Bbhvi^  M.A.,  D.So.,  Professor  of  Chemistry  in  the 

Univerdty  of  Adelaide. 

The  species  of  Droscra  above  named  is  found  growing  plentifully 
in  the  hills  in  the  neighbourhood  of  Adelaide.  The  bulb,  which 
is  found  attached  to  each  plant  at  a  depth  of  from  three  to  four 
inches,  contains  cdouring  matter  which  can  be  extracted  bj 
boiling  alcohol   On  evaporating  off  the  spirit  a  residue  remains, 

*  The^c  fact<>  are  mentioned  here  m  tbey  may  be  found  useful  in  the  detection  of  traces 
of  cadmium  and  lead. 

t  SiMninfld  ipactcoioopiCAUjr,  it  oootained  nothing  baft  iIim^  exoqyt  toUMB  of  flKimiam 
MM  ted. 


Digitized  by  Google 


PR0CEKDING8  OF  SECTION  & 


399 


practically  inaoliiblfl  in  water,  which,  on  diring,  can  be,  to  a  large 
extent^  sablimed,  yielding  a  erystalline  tablinwte.  By  fractional 
orystalltBation  from  alcohol  and  glacial  acetic  add,  two  distinct 

substAiices  at  least  can  be  isolated,  one  having  the  formula 
C„/r.  (9,,  melting  point  about  192'-19:r,  and  the  other  the 
formula  C^^H^O^^  melting  point  about  1G5'.  Both  substances 
are  reduced  by  boiling;  solutions  of  stannous  chloride,  the  former 
yieldinLT  a  erystalline  yellnw  substanoe  of  formula  C,, /r,o6?». 
The  examination  of  these  colouring  matters,  so  far  as  it  has  been 
carried  out,  tends  to  show  that  they  are  respectively  triliydroxy- 
and  dihjdroxy-,  derivatives  of  a  methylnaphtha^juinoue,  but  so  far 
material  has  been  wanting  for  completing  the  investigation. 

The  balbs  also  contain  a  white  crystalline  substance^  whidi  is, 
apparently,  a  mixture  ol  frits  of  very  hi^  molecular  weight 


12.— ON  THE  OCCURRENCE  OF  ^SCULIN  IN 
BURSARIA  SPINOSA. 

By  Professor  Rbknie,  M.A.,  D.Sa,  and  £.  F.  Tobvbs. 

Our  attention  has  been  recently  drawn  to  the  fluorescent  solution 
which  is  pi*oduced  when  the  leaves  of  the  above-mentioned  plant 
are  steeped  in  water,  especially  if  the  latter  contains  a  little  free 
alkali  A  preliminary  spectroscopic  investigation,  kindly  carried 
ont  by  Professor  Bragg,  having  indicated  the  presence  of  lescalin, 
we  extracted  a  quantity  of  the  leaves  by  the  ordinary  method,  and 
obtained,  after  repeated  crystJillisation,  a  wliite  substance  having 
all  the  characteristics  of  tesculin.  It  contained  two  molecules  of 
water  of  crystallisation,  melted  at  204''-205'',  and  gave,  in  fact, 
all  the  reactions  tried  for  a*sculin.  The  plant,  Bursaria  spinosa^ 
is  very  common  in  South  Austnilia,  especially  on  the  steep  banks 
overlooking  the  lake  at  Mount  Gambier;  hence  it  has  been 
suggested  that  the  blue  colour  of  the  lake  is  due  to  the  fluorescence 
produced  by  leaves  finding  their  way  into  the  water.  This, 
however,  is  mere  speculation. 


13.— ON  THE  REMOVAL  OF  GOLD  FROM  SUSPENSION 
AND  SOLUTION  BY  FUNGOID  GKOWTHa 

By  A.  LiVEESiDGE,  M.A.,  F.R.S.,  Professor  of  Chemistry  in  the 

University  of  Sydney. 

Some  examples  of  gold  removetl  from  solution  and  suspension  by 
fungoid  growths,  were  first  exhibited  by  the  author  at  a  meeting 
of  the  Royal  Society  of  New  South  Wales,  in  September,  166^. 
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Since  then  several  additional  experiments  have  been  made  under 
known  conditions,  aijd  with  a  gold  solution  of  known  strength. 

On  the  occasion  referred  to  the  fungoid  growths  exliibit*^!  had 
fonued  in  bottles  of  distilled  watt?r,  containing  very  finely  divided 
gold  in  suspension,  which  had  been  prepared  at  different  times  to 
show  a  class  of  students  that,  under  ordinary  circumstances,  gold 
reduced  from  a  weak  aolutioa  of  the  chloride  by  means  of 
phosphoruB  disiolTed  in  ether,  usually  takes  several  years  to 
completely  precipitate  and  yield  a  dear  solution. 

On  examining  the  bottles,  some  of  which  had  been  settling 
since  1881,  it  was  found  that  those  containing  a  colourless  liquid 
were  also  characterised  l»y  the  presence  of  fungoid  growths, 
usually  at  the  bottom  of  the  bottles ;  those  without  fungoid 
growths  still  possessed  either  the  ruby  red  or  the  purple  colour 
characteristic  of  gold  reduced  by  phosphorus  in  ether ;  i.^.,  the 
gold  still  remained  in  suspension. 

In  the  caie  of  a  bottle  put  up  on  28ih  Kovember,  1884,  a 
purple  bl«e  growth  had  formed,  aiui  the  lolation  was  pnctioally 
oolonrleaB ;  &e  bottle  had  not  been  opened  siiioe  1884  And  bad 
been  kept  in  the  dark  for  six  years.  On  removing  the  stopper 
the  odour  of  ether  was  still  present. 

Under  the  microscope,  with  a  low  power,  the  growth  had  the 
appearance  of  a  mass  of  matted  })urple-blue  filaments ;  when 
dried  over  a  spirit  lamp  the  filaments  retained  their  form,  but  lost 
their  purple  colour  and  ac(^uired  the  metallic  lustre  and  colour 
of  gold. 

When  the  growth  was  nibbed  in  a  mortar  it  also  immediately 
acquired  the  colour  and  lustre  of  gold. 
Although  none  of  the  solutions  free  from  fungoid  growths  were 

coloarless,  many  of  those  with  fungoid  growths  still  possessed 
tints  of  ruby  or  purple,  even  after  standing  for  five  or  six  yean, 
e.g.,  a  solution  in  a  bottle  put  up  on  1st  December,  1884,  was  in 
September.  1889,  still  of  a  deep  purple-red  colour,  with  a  large 
purple-red  muffin-like  mould  at  the  bottom  of  the  bottle  somo 
Si  in.  across  and  i  in.  thick  ;  but  by  29th  May,  1890,  the  whole 
of  the  colour  had  uisappeared  from  the  liquid.  The  disappearance 
of  the  tint  between  September,  1889,  and  29th  May,  1890,  may 
have  been  hastened  by  the  exposure  of  the  bottle  to  daylight.  * 

In  the  case  of  a  quart  bottle  put  up  on  30th  April,  1885,  the 
solution  was,  in  October,  1889,  penecUy  colourless,  and  the 
fungoid  growths  were  of  a  different  character,  some  being  white 
and  others  blue-black ;  the  white  ones  were  floating  oval  bodies, 
about  ^in,  in  length,  with  a  blue-black  nucleus. 

(Specimens  of  these  growths,  together  with  micro-photographs 
and  drawings  of  the  same,  enlarged  1000  diameters,  were 
exhibited). 


*  Tlii«  obflerratiou  is  now  added  to  the  paper  at  origiuallj  read. 
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The  gold  in  the  foregoing  experiments  was,  of  course,  merely  in 
suspension,  having  been  roduoea  by  the  pbosphonis  in  ether  prior 
to  the  formation  of  the  growth.  The  growth  seems  to  have  been, 
in  most  instances,  merely  instrumental  in  removing  the  gold  from 
suspension,  although  such  growths  will  reduoe  or  precipitate  the 
gold  as  well  as  remove  it  from  suspension. 

The  growths  seem  to  have  formed  much  more  readily  in  those 
oases  where  phosphorus  in  ether  or  alcohol  was  used,  and  this 
may  hmre  been  doe  to  the  oaadetion  of  the  phosphonu  to  phot- 
phono  add,  the  preaenoe  of  which  1%  of  ooutm^  favoorahle  tomdi 
growUis,  and  the  ether  and  aloohol  may  haT«^  hi  pertk  lerved  as 
food  for  the  moulds,  since  there  was  no  growth,  or  but  very  little,. 
'whta  other  solvents  for  the  phosphoms,  suchasouiMmdinliihida^ 
chloroform,  turpentine  and  benzene  were  used. 

On  11th  October,  1889,  ten  confirmatory  exj>eriments  under 
known  conditions  were  started.  Several  pint  bottles  of  distilled 
water  were  put  up,  and  a  deliuite  quantity  of  the  ordinary 
crystallised  gold  chloride  was  added  to  each.  The  gold  chloride 
nbrlion  wao  mode  fay  dimlving  a  fiftoen-graiD  tube  of  the 
AmCi^^jNkCif  IfffO  salt  in  500  oI  water,  and  5  at.  of 
thii  lolation  wote  added  to  eaeh  pint  (20  fluid  on.)  of  dklilled 
water,  and  a  imall  quantity  of  the  reducing  solution,  or  agent, 
added  at  the  same  time.  The  bottle  was  Uien  filled  up  to  the 
■tf^per  with  distilled  water,  and  not  re-opened  until  the  time 
arrived  for  examining  the  growth,  if  any,  which  had  formed, 
'i'hese  bottles  were  not  placed  in  the  dark,  as  in  the  first 
experiments. 

Roughly  speaking,  each  bottle  contained  01  gramme  of  the 
crystallised  gold  salt* 

In  addition  to  chemical  redocing  agents  various  organic  ones 
were  made  use  of,  and  as  I  was  not  in  a  position  to  obtain  named 
fungi  I  made  use  of  certain  fungoid  growths,  which  can  always  be 
obtuned  in  a  chemical  laboratory^  so  that  the  ezperimento  can  be 
easily  repeated,  and  the  growths  used  can,  if  necessary,  be 
identified  and  named. 

Amongst  those  used,  which  are  all  likely  to  be  more  or  less 
pure  growths,  were  the  moulds  which  form  spontaneously  in 
solutions  of  the  following  : — 

1.  Potassium  acetate 

2.  Citric  acid 

3.  Oxalic  acid  • 

4.  Magnesium  sulphate 

5.  Potassium  tartrate. 

The  mould  {PentdUium  ?)  from  cheese  and  banana  skins  waa 
also  used.  Bread  and  other  organic  bodies  were  also  employed. 
All  of  these  were  found  to  remove  the  gold,  more  or  less, 
completely  from  both  solution  and  suspension,  and  to  become 

s 


Digitized  by  Google 


t 


402  PJIOGUEDIHOB  OF  SBOnOH  B. 

Stained  with  the  ordinary  bloe-purple  colour  oharaoteritticofgold 

absorbed  or  taken  up  by  organic  matter. 

All  the  bottles  put  up  prior  to  October,  1889,  had  been  kept  in 
a  cool,  dark  room,  without  a  window,  and  the  door  of  which  was 
seldom  opened,  hence  the  change  may,  in  these  cases,  have  gone 
on  more  slowly. 

Although  the  fungoid  growth  had  been  observed  in  some  of  the 
bottles  prior  to  October,  1889,  no  special  attention  was  paid  to 
the  mattOT  until  that  date,  hence  in  the  table  whidi  follows  no 
remarks  are  a{^iended  before  that  date. 

The  amount  of  gold  chloride  in  bottles  from  one  to  eight  is 
unknown,  but  from  number  nine  to  the  end  of  the  series  it  is 
-01  gramme  (roughly)  of  the  crystallised  double  gold  and  sodium 
chloride. 

Since  the  note  was  communicated  to  the  Australasian  Associa- 
tion, and  pending  the  printing  of  the  paper,  I  have  been  able  to  add 
observations  upon  the  solutions  up  to  the  28th  May,  1890. 

The  following  table  shows  the  changes  which  took  place  in  the 
solutions  ol  gold  chloride  on  the  addition  of  various  reducing 
substsaces ;  the  first  date  indicates  when  the  solution  was  put  up 
and  the  other  dates  when  the  observations  were  made. 


Bbaoent  and  Rrbults. 

Datb.        Na  1. 

1-12-84.  Phosphorus  in  Ether, 

1-1-90. — Blue-pui-ple  colour.    Heavy  blue-black  ^^rowth. 
22-6-90. — Blue-purple  solution.    Heavy  blue-black  growth,  one 

n)ass  of  which  2^  in.  long  and  1  in.  wide. 
28-5-90.— No  further  clmnge. 

No.  2. 

142-84.  PAospAarus'Ti^iAer, 

1-1-90. — ^Perfectly  colourless  solutiw^l^  Blue*bladE  growth. 

Photographs  and  sketches  were  made  of  this. 
22-5-90. — Colourless  solution.    Blue-b]aGk\rol*^»'^ov*  growth, 

with  some  lightHX>lottred  growth\ 
28.5.90._Ko  further  oh»ga  \ 

Na  3.  X 

30-4-85.  Phosphorus  in  Ether.  ' 

1-1-90. — Quart  bottle.  Solution  colourless.  Bo^  white  and 
blue-black  fungoid  growths  had  fornif^*  The  white 
were  lluliy,  alxjut  \  iu.  through,  qi"^  dili'ereut 
from  the  other  growths,  and  pobseston^i  ^  Uue-blaek 
nucleus  or  centre. 
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No.  4. 

304-85.  Phosphorus  in  Ether, 

1-1-90. — Colourless  solution.    Blue-black  growth. 
22-5-90. — Very  pale-slate  coloured  solution.    Blue-black  growth, 
iin<l  a  downy  white  growth  streaked  in  places  vrith 
blue-black. 

28-5-90. — Solution  colourless.  Blue-black  flocculent  voluuiinoua 
growth,  alflo  amceba-like  growth  of  very  pale-blae 
tint. 

Na  5. 

23-11-85.  Phosphorus  in  Ether. 

1-1-90. — Deep  blue  solution.    Voluminous  blue-black  growth. 

22-  5-90. — Purple  solution.    Large  black  growth. 
28-5-90. — ^Purple  aolutioii.    Vdununous  blue-black  growth. 

23-  5-88.  Phosphorus  in  Ether, 

1-1-90. — Water  tinted  with  dark  blue.  Precipitate  blue-black, 
rather  denser  and  not  so  much  fungoid  growth  as 
in  the  otherm 

No.  7. 

23-5-80.  Phosphorus  in  Ether. 

1-1-90. — Greenish  solution.    Blue-black  growth. 
22^90. — ^Nearly  colourleaa  solution,  but  of  a  light  purple^lato 

colour. 

28-5-90. — ^Pale-blue  solution.  Blue-black  growth,  in  loose  pieces 
about  ^  in.  through, 

Na8. 

16-8^9.  Phosphorus  in  Ether, 

liquid  of  a  red-purple  colour.    Only  a  slight  amount 
of  mould,  also  of  a  purple-red  colour. 
28-5-90. — ^No  further  change. 

Na9. 

11-10-89.  Phosphorus  in  Ether. 

14-10-89. — Nearly  colourless.    Blight  blttiah-green  precipitate. 

1-1-90. — Red  solution.    Voluminous  purple-red  growth. 
22-5-90.—- Red  solution.    Voluminous  purple-red  growth,  and  a 

few  minute  portions  of  whitish  growth. 
28-6-90.— 'lied  solution.    Floating  volun)inous  purple-red  growth 

and  a  compact  adherent  growth  at  bottom  of  bottle. 

No.  10. 

21-11-89*  Phosphorus  in  Ether. 

l-l-90t^Deep  purple-red  solution  No  growth  and  little 
sediment.  z2 
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22-5-90.— Solution  almoit  cokrarleM,  bnt  pal»«Uto  colour.  A 

considemble  quantity  of  almost  blaok  sediment. 
28-5-90. — SolotKMi  practicallj  colourless.     Dense  bine-bkek 
growth  at  bottom  ol  bottla 

No.  11. 

15-S-89.  PAospkorus  in  Ether. 

1-1-90. — Dark  purple-red  solution.    Dark  purpie-red  growth. 
22-5-90.— No  apparent  alteration. 

28-5-90. — ^Fairly  deep-purple  solution.  Blaish-blaokvolii&iiiioiu 
growth. 

No.  12. 

Potassium  Acetate  Mould. 

ll-10^9.<'-«43old  reduced  immediately,  and  the  solution  beoame 

of  a  pale-blue  colour  in  ninety  minutes. 
14-10^9. — Dense  blue-purple  precipitate.     Clear  ooloorless  solu- 

tinn.     Mould  stained  l)lu«'-purple. 
1-1-dO. — Dense  thin  adherent  dark-purple  deposit  in  addition 
to  mould. 
22-5-90. — Deposit  very  deep-black. 

28-5-90. — Deposit  very  deep-blaok.     Solution  very  pale«late 
colour. 

No.  13. 

1 1-10-89.  Phosphorus  in  Benzene  (C,  ). 

14-10-89. — Pui-ple-hlue  colour.    No  precipitate.    No  growth. 
•  1-1-90. — Purple-blue  solution.    No  growth,  and  no  deposit. 
2*2-5-90. — Slight  deposit  of  a  dark-purple  colour. 
28-5-9U. — Solution  of  a  fairly  deep-purple  colour,  apparently 

turbid.     No  further  deposit,  and  no  mould  or 

growth. 

Na  14. 

Citric  Add  Mould, 

11-10-89. — Pale-blue  colour  in  ninety  minutes. 
14-10-89. — Ked-purple  solution.    No  precipitate,  and  no  growth, 
1-1-90. — Pale-blue  solution.    Indigo-blue  fungoid  growth. 
22-5-90. — Mould  almost  black,  one  piece      in.  x  y\  in. 
28-O-90. — Solution  colourless.    Deep  blue-black   deposit,  and 
free  lump  of  similar-coloured  growth. 

No.  15. 

Phosphorus  in  AicohoL 

Dirty  brown  colour  at  once. 
Blue-purple  solution.    No  precipitate  or  growth. 
Pale  purple-blue  solution.    Small  quantities  of  bluish 
growth. 


11-10-89.— 
14.10-89.— 
1-1-90.— 
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22-5-90. — Considerable  quantity  of  blue-black  growth. 
28-5-90.— Pale  tint  of  blue  left  in  liquid.    Thick  blue-black 

deposit  eveuly  covering  aU  the  bottom  of  tl^e 

bottle. 

No.  16. 

1 1-10^9.       Reiu$^  by  Ftrrms  S^phaU  SfihUUm. 

li-10-89.«— Clear  lolotioiL   Flooevknl  dirty  blniah-green  precipi- 
tate of  gold. 

1-1-90.— Pale-green  aolution.    Dirt^   green  predpitale.  Ho 

growth. 

22-5-90.  ^Ptele  yellowidi-green  solution.  Dirty  green  preeipitaita 
No  growtb. 

3S-5-90.— Bottle  coated  with  very  thin  film  of  gold.  Bluish- 
black  precipitate  in  powdery  form,  not  coherent 
nor  adherent  to  bottle.  No  growth.  Solution 
colourless. 

No.  17. 

1 1-10-89.  Brtad  Crumbs, 

14-10-89. — Bread  atained  purple  outeido.   Blue-poiple  solution. 
Neither  f^rowth  nor  precipitate. 
1.1.90..-.Fklo-Uue  solutioQ.   Bread  stained  blue-hlaek.  Slight 
fungoid  growth  on  bread  of  a  pale  purple-blue 

colour. 

22-5-90.— No  further  change. 
28-5-90. — ^No  further  change. 

No.  la 

11-10-89.  Potassium  Tartrate  Mould. 

14-10-89. — Purple  re<i  solution.    No  precipitate.    Mould  stained 

purple. 

1-1-90. — Thick,  dark-bluish  growth.    Pale-blue  solution. 
22-5-90. — ^Thiok,  dark-bluish   growth.    Purple  slate-coloured 
solution. 

28-5-90. — Bdution  colourless.  Mould  very  voluminous,  readily 
floating  abouti  of  a  deep-bluish  oolour.  Growth  f  in. 
across.   Also  a  blue-black  deposit. 

No.  19. 

11-10-89.  Magnesiu m  Sulphate  Mould. 

14-10-89.-— Colourless  solution.    Ail  gold  precipitated^  Mould 

stained  dirty  green. 
l-i-90.-i-Slight  dii-ty  green  precipitate.    Mould  dark  green, 

but  had  not  increased. 
22-5-90. — No  apparent  alteration. 

28-5-90. — Colourless  solution,  blight  blue-black  preoipitata 
Mould  blue-black  also. 
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Na20. 

11-10^9.  Gnem  CAeese  MoM 

14-10-89. — ^Parple-red  aoltttioiL   Gheew  mould  stained  purple. 
No  growth  nor  predpitote. 

1-1  9 0.<— Purple-blue  solution  and  growth. 
22-5-90. — Purple-Une  solution  and  growth. 
28-5-90. — Dark  purple-blue  solution.    Blne-blaok  growth  on 
pieces  of  the  oheeie  mould. 

No.  21. 

11-10-89.  Phosphorus  in  Turpeniins. 

,14-10-89. — ^Bed-porple  aolntion.   No  predpttate.    No  growth. 

Turpentine  floating  on  top. 
1-1-90. — Red  (ruby)  solution.    Some  whitish  growth. 
22-6-90. — Ruby  solution.    Some  dark  ruby-ooloored  mould  in 

addition  to  the  whitish  growth. 
28-5-90. — Solution  red.  Growth  dark-red,  mixed  with  some  white. 

No.  22. 

11-10-89.  Phosphorus  in  Carbon  Disulphide. 

14-10-89. — ^Me  purple  solation,  the  oarbon  disulphide  o£  a  dirty 
ookmr. 

1-1-90. — Slate-purple  solution.   Adherent  film  of  light  alate- 

oolouxed  deposit    No  growth. 
22-5-90. — No  apparent  alteration. 

28-5-90. — Dark  (slate)  purple  solution.    No  growth,  and  no 
precipitate  at  bottom. 

No.  23. 

Ox«Me  Add  MoukL 

lMO-89. — ^Deep-purple  in  ninety  minutes. 

14-10-89. — Red-purple  solution.   No  precipitate^  and  mould  had 

disappeared. 

1-1-90. — Purple  colour.   No  mould  and  no  precipitate. 

22-5-90. — Slight  growth  at  bottom. 

28-5-90.-r-Red-purple  colour.   No  growth  and  no  precipitate. 
No.  24. 

11-10-89.  Phosphorus  in  Chloroform. 

14-10-89. — ^Almost  colourless  solution.  Ohloroform  at  bottom,  of  a 
pale  purple-Uue  colour.  No  precipitate.  No  growth, 
1-1*90.— Red-purple  solution.    No  growth.   A  little  Uac^ 

deposit. 

22-5-90.— ^ik-purple  solution.    A  whitish  growth.   A  little 

black  precipitate. 
28-5-90. — ^Pale   ruby-red   colour.    Turbid   (metallic)  looking. 

Small  quantity  of  purple-red  growth  in  small  heavy 
pieces.  Also  small  pieces  of  a  waxy -looking  material, 
probably  separated  phosphorus. 
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No.  25. 

Bamana  Skin  Scrapings  (Mm/tfy), 

11-10-89. — Pnle-purple  in  nmety  minutes. 
14-10-89. — ^Dark-purple  solution.  Skin  stained.  Slight  precipitate. 
1-1-90.— Dark  parple-red  solution.    Ghx»wth  on  skin  almost 

black. 

22-5.90. — Dark-blue  purple  solution.    Growth  on  skin  black* 

Dark  growth  at  bottom  of  solution. 
28-5-90. — Dark-blue  purple  solution.    Growth  on  skin  purple- 
black.    Also  purple-black  loose  precipitate. 

The  details  of  the  experiments  are  given  since  they  show  the 
first  appearance  ot  the  mould  and  the  time  taken  for  the  change 
in  colour  according  to  the  removal  of  the  gold. 

It  is  noticeable  that  no  growth  was  produced  where  chloroform, 
turpentine  or  carbon  disulphide  was  used  as  the  solvent  for 
phosphorus,  but  alcobol  favoured  audi  growth.  The  development 
of  the  mould  may  be  in  part  due  to  the  presence  of  the  idoohol 
radical  (C%Hs)  ethyl  existing  in  both  ether  and  alcohol ;  the 
pre^nce  of  phosphoric  acid,  we  know,  is  as  essential  to  peniciUiwn 
as  it  is  to  man. 

It  is  remarkable  that  the  oxalic  acid  mould  did  not  increase 
but  disappeared  (confirmatory  experin»ents  are  reijuired  on  this 
and  other  points).  The  organic  substances,  Uke  bread,  ike.,  behaved 
as  might  have  been  expected. 

It  was  found  by  Koulin  that  the  salts  of  iron  and  zinc  promoted 
the  growth  of  moulds ;  and  Hamlet  (Australasian  Association 
for  we  Advancement  of  Science,  Sydney,  1888,  p.  326)  fbimd 
sine  in  the  mould  of  mouldy  bread,  and  it  may  be  that  many 
other  metallic  substances,  including  gold,  are  favourable  to  the 
growth  of  moulds. 

There  is  no  doubt  that  gold  in  natural  waters  could  be  removed 
by  any  moulds  with  which  it  might  come  in  contact ;  but  then 
any  other  organic  matt^-r,  living  or  dea<l,does  the  same.  Hence  at 
this  stage  of  the  expernueut.s  I  do  not  wish  to  di  aw  any  inferences 
as  to  the  possible  part  which  fungoid  growths  may  have  had  in 
the  separation  and  accumulation  of  gold  in  natural  deposits, 
alluvial  or  otherwise. 


14.— NOTES  OX  AN  EXAMINATION  OF  SOME  SAND 
FROM  WESTERN  AUSTRALIA. 

By  A.  H.  Jaouov,  &8a,  F.aa 


15.— NOTES  ON  THE  NEW  SILVER  FIELDS  AT  . 
MOUNT  ZEEHAN,  TASlfANIA. 

By  A.  J.  Taylor. 
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GEOLOGY  AND  MINERALOGY. 

JMdent  of  the  SeOi&n  :  K  W.  HuHtm,         jF.G.S,,  CJIf.ZS^ 
Professor  of  Geology^  Canierimry  Calitge,  Univenity  of 

New  Zealand, 


1.— NOTES  ON  THE  METAMOBPHIC  BOCES  OF  OMEO. 

By  A.  W.  HowiTT,  F.G.S. 

lir  the  memoir  which  I  presented  to  this  assodationt  at  its  last 
meeting,  I  noted  the  results  of  mj  investigations  up  to  that  date 
into  the  origin,  formation  and  ??tructure  of  thp  crystalline  schists  of 
the  Omeo  district.  Since  then,  I  have  continued  my  work  by  an 
examination  of  a  considerable  num>>er  of  thin  slices  prepared  from 
samples  which  I  had  collected  in  typical  localities.  I  now  propose 
to  submit  to  the  association  the  further  results  of  this  enquiry, 
in  anticipakion  of  a  more  omnplete  diaeiUBMm  of  the  data  at  a 
fatme  time  in  the  publioatiomi  of  the  I>epartment  of  Mlnee  of 
this  colonj. 

I  now  select  for  illnatration  three  localities,  which  will  afford 
some  light  on  the  obscure  questions  involved  in  the  consideration 
of  the  mode  of  formation  of  these  schists,  and  their  relatioil  to 
the  sedimentary  rocks  with  which  they  are  associated. 

One  locality  is  on  the  western  margin  of  the  metamorphic  area 
at  the  Upp>er  Dargo  River,  another  on  the  eastern  margin, 
between  Mount  lioinster  and  the  Limestone  River,  and  the  third 
at  the  base  of  Mount  Livingstone.  In  each  of  these  places  I 
have  oarefolly  examined  natvural  sections  which  cross  the  strike 
of  the  sehista,  and  have  tiien  studied  thin  slices  prepared  across  the 
foliations  of  the  collected  samples.  It  will  not  be  necessary  for 
the  purpose  of  this  paper  to  do  more  than  to  detail  the  general 
results  of  this  study,  with  special  reference  to  certain  typical 
examples,  leaving  fuller  details  for  the  future,  when  the  quanti- 
tjttive  analysis  of  certain  of  the  rocks  will  have  enabled  me, 
possibly,  to  speak  with  greater  certainty  as  to  the  particular  lx»ds 
in  the  sections,  which  may  l>e  referred  to  the  group  of  metamor- 
phosed sediments,  rather  than  to  the  metamorphosed  plutonic 
rooks. 

t*'Kol«  on  tb«  MetMDMvbte  fiociks  at  tU  Oneo  UUtiiat"   yol.t,p.S06»  BffoH  mf 
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X  take  for  the  first  «zainple  the  section  on  the  western 
iMMUidary,  at  the  Upper  Dargo  River.  The  valley  d  the  river  at 
that  place  is  almost  coincident  with  what  has  been  regarded  as  the 
line  of  passage  of  the  normal  Lower  Silurian  J  rocks  of  the  district 
into  the  nietamorphic  schists.  The  observations  which  I  had 
made  elsewhere  caused  me  to  feel  very  strong  doubts  as  to  there 
being  any  passage  from  the  sedimentary  formations  to  the 
<;ryst.alline  schists  of  Omeo,  and  it  seemed  to  me  that  this  localit|y 
might  afford  some  valuable  evidence  on  the  question. 

The  sedimentary  rocks  at  the  Upper  Dargo  are  an  alternating 
MOM  d  highly-inolmed  greeniah-oolMured  ahtM  and  laiidiUnitth 
having  a  north-westerly  strike^  and  betng  traTened  by  mora  or 
len  anriferoiu  quarts  lodei»  On  the  easfeem  side  of  the  river 
these  beds  are  found  to  be  Bnoh  oormgated,  and  to  be  minntaly 
^vrinkled  with  a  silky  lustre.  Strings  and  small  lentioolar  patches 
of  qnarts  are  also  present  in  and  across  the  cormgationSi  Hiersin 
•one  may  recognise  an  early  stage  of  metamorphisni. 

In  ascending  the  steep  spur  on  the  eastern  side  of  the  valley 
the  rocks  are  all  mica  schists  of  increasingly  marked  character, 
becoming  harsher,  and  with  veins  of  glassy-looking  quartz.  The 
•dip  of  the  beds  appears  to  be  the  north  of  east,  at  from  60  deg. — 
70  deg. 

At  about  400  feet  above  the  river  there  occurs  a  mass  of  diorite 
in  the  schists.  It  is  composed  principally  of  rather  light-coloured, 
not  very  pleochroic  amphibol,  with  a  small  amount  of  ideomophic 
plagioolase  and  quarts.  From  about  this  point  the  sohisks  more 
«eaemble  gneisses  with  a  harsher  teztnre,  and  are  marked  by  the 
abnndance  in  them  of  blaok  mioa  (Inotite).  from  here  upwards 
it  is  not  possible  to  say  with  any  sslefy  what  is  the  position  of 
the  beds,  but  so  far  i\A  I  could  make  observations,  the  dip  is 
probably  in  accord  with  that  of  the  lower  beda 

In  onler  to  show  the  character  of  the  beds  from  400  feet  up 
to  1 250  feet,  namely,  to  the  summit  of  the  Spur  above  the  level 
of  the  river,  the  following  may  be  noted. 

As  I  have  said,  biotite  increases  greatly  in  the  schists,  until  at 
about  600  feet  much  contorted  foliations  of  black  mica  are  very 
marked.  Under  the  microscope  the  rock  is  a  finely  foliated 
contorted  schist,  composed  of  biotite,  a  little  muscovite,  grains  of 
quartz,  and  here  and  there  broken  crystals  of  green  tourmaline. 
I  obsurved  here  also  a  white  sehist  with  sohori,  which  traversss 
the  other  schists.  On  examination,  it  proved  to  have  been 
originally  a  dyke  composed  of  <Nrthoolase^  querti^  and  sohori, 
.similar  probably  to  ielq[»thio  dykes,  which  aie  common  in  the 


X  The  nx-k  i!i  a  very  flne-gimincd  iiiloa  scliist.  Tlie  mica  In  in  minute  colourlew  flakeR, 
which  an.'  urrun^'eri  eitlit-r  lonfrilittnliiiully  in  the  iinrruw  foliaturew  or  in  smaller  plumoiMi 
groupn  or  ro«t'ttf>i  In  plBOf*>  thfff  are  narrow  loliRtnrw,  or  lenticular  aprirrvg»tes  of  quartz 
gnina.  In  otb«r  plM«s  similar  reiiu  ol  qoarti,  in  wbiob  are  Mattflrad  pUtet.of  mica.  ZIm 
-whoto  roek  baa  bacii  iiiol«cnlarly  rMmnffed,  awmning  It  to  rqmietit  toe  argUteeeoiw  alfttet 
jMsr  i*  hand,  la  aoM  of  wlilch  iBtnato  imoa  flakca  an  T«7  avmOToni. 
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Omeo  district.  This  rock  has,  however,  been  in  so  far  meta- 
morphised  that  it  has  become  foliated  to  some  extent.  The 
alternating  foliaturcs  with  the  felspars  are  of  quartz,  with  als<»  a 
colourless,  very  fibrous  mineral,  which  appears  to  be  tibrolite. 
The  schorl  is  in  rather  narrow  prisms. 

Mica  schists  of  the  character  described  extend  up  to  nearly 
1000  feet  above  tlie  river,  where  the  aduBte  are  oompoeed  it 
foliatares  of  Uaofc  mioa,  felspar  and  quarts.  In  plMes  the 
foliatnres  contain  small  mesiieB  of  fidapar  and  qnarti,  formiDg 
"eyes."  The  foliatures  vary  from  very  narrow  to  a  width  of 
■everal  inches  of  each  mineral  aggregate.  This  rock  is  a  pressure 
schist,  representing  a  former  massive  plutonic  rock,  composed  of 
orthocla.se  (microperthite),  l)i<)tite  and  quartz.  At  the  summit 
of  the  spur,  1250  feet,  which  is  nearly  also  at  the  summit  of  the 
Great  Dividing  Range,  there  is  a  well-marked  example  ot  one  of 
the  diorite-gneisses  of  this  district.  This  place  is  well  within 
the  metamorphie  area.  This  gneiss  shows  In  the  dearest  manner 
the  violent  movements  to  which  it  has  been  subject  after  xta 
oonsolidation,  as  well  as  an  original  gneissio  stmctnre  doe  to  the 
parallelism  of  some  of  its  constituents.  This  gneiss  is  thorefore 
interesting  as  being  an  example  of  both  forms  of  gneiss.  That^ 
namely,  which  is  frequent  in  the  marcfins  of  the  plutonic  masses,  as, 
for  instance,  at  Swift's  Creek  and  which  ha.s  been  produced  during 
consolidation.  Secondly,  that  which  has  been  produced  in  massive 
rocks  after  consolidation,  by  the  effects  of  pi  e.ssure  nietamorphism. 

The  biotite  mica  is  dark  coloured,  and  is  in  crystals  which  have 
been  bent^  twisted,  and  in  places  opened  out.  It  forms  in  great 
part  the  separations  between  the  other  minerals,  thus  producing 
a  gneissic  stmotnre.  Its  position  in  the  rock  shows  that  it  waa 
formed  after  the  porphyritic  felspars  which  it  surroonds.  The 
felspars  are  triclinic^  the  angles  have  been  somewhat  rounded,  and 
the  crysta.ls  are  more  or  less  fractured  or  crushed.  The  broken 
fragments  have  in  places  been  pushed  aside,  and  the  interstices 
cemented  witli  quartz.  The  quartz  is  in  consideral)le  amount,  and 
has  l)een  much  granulated  by  movements  in  the  rock. 

This  gneiss  is  evidt;utly  somewhat  later  in  age  than  the 
generality  of  the  gneisses  in  which  it  occurs,  and  has  been 
therefore  less  metamorphiwd  than  they.  As  a  ocmtrsst^  I  may 
note  the  struetnre  of  one  of  ihe  latter.  The  main  mass  of  the 
rock  is  formed  of  foliations  composed  of  fragments  of  felspar  and 
quarts,  with  platen  of  biotite.  The  partings  are  formed  of 
narrow  foliations  of  a  pale-coloured  mica  in  minute  scales  and 
fibres,  which  app)ears  to  have  resulted  from  the  alteration  of  the 
tiner  detritus.  In  this  mass,  and  surrounded  by  tbe  foliations 
of  smaller  material  are  what  have  once  been  porphyritic  crystals 
of  triclinic  felspars  in  tlie  original  quartz  diorite ;  these  gneisses 
are  good  examples  of  the  pressure  scliists  of  the  district. 

In  this  section  there  are  several  points  to  note.   First,  the 
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nofiDal  lower  Palteozoic  sediments  pass  int<^  the  corrugated  fine 
grained  mica  schists  at  the  foot  of  the  hills,  and  the  mica  schists- 
up  to  about  400  feet  are  characterised  by  having  a  preponderance 
of  muscovite  mica.  From  that  place,  which  is  marked  by  a  mass 
of  diorite,  the  schists  have  a  different  character,  being  much 
harsher  in  texture,  and  having  a  preponderance  of  hiotite  mica. 
Towmrds  the  samtnit  of  the  epir,  where  the  sohitts  are  molt 
marked,  thej  are  dearly  reoognuable  as  metamorphoBed  plotonic 
rooks  of  the  quarts  diorite  class,  which  are  now  in  the  form  of 
diorite-gneisses. 

Further  careful  work  will  have  to  be  done  before  these  schists  can 
be  satisfactorily  classed,  but  for  the  present  I  think  that  these 
mica  sciiists,  in  which  nmscovite  predominates,  may  be  referred 
to  the  metamorphosed  sediments,  while  the  mica  schists  with  a 
preponderance  of  biotite  and  the  gnei&ses  belong  to  the  group  of 
metamorphc^ed  plutonic  rocks. 

On  the  north-^ast  side  of  the  Omeo  district  the  furthest  outlier 
of  the  crystsUine  schists  is  found,  between  Mount  Leinster  and 
the  Lbnestoiie  River.  I  propose  to  take  a  section  from  the 
Limestone  River  to  Marengo  Creek,  as  my  second  example 
ci  the  supposed  passage  of  the  sediments  into  the  crystalline 
schists. 

Thv  section  commences  at  the  Limestone  River,  where  there  is 
a  series  of  highly-inclined  sediments,  including  a  band  of  crystal- 
line limestone  (marble).  The  age  of  tliese  sediments  is,  so  far  as 
may  be  judged  from  the  imperfect  fossils,  of  Upper  Silurian  age. 
The  section  follows  a  generally  south-westerly  course  across  ahi^h 
range,  which  forms  the  divide  between  the  Limflstone  River  rad 
the  Marengo  Creek.  If  produced  further,  its  course  would  be 
not  far  from  Mount  Leinster,  to  which  I  shall  agam  refer 
further  on. 

In  order  to  illustrate  the  section,  I  shall  shortly  describe  repre- 
sent<ative  samples,  giving  the  approximate  distance  in  chains  in  a 
direct  line  from  the  Limestone  River. 

At  a  distance  of  at)out  ten  chaiiLs  the  sedimentary  rocks  are 
much  hardened  and  broken  up  by  small  joints.  The  beds  dip 
south  40  deg.  west  at  50  deg.  The  rock  is  tine-<^ rained,  and  under 
the  microscope  can  be  seen  to  be  formed  principfldly  of  innumerable 
minute  fibres,  of  what  is  probably  one  of  the  chlorite  minerals. 
Numerous  minute  veins  of  quarts  granules  travene  it^  and  the 
rock  itself  has  also  a  large  amount  of  the  same  granular  quartz 
distributed  through  it.  This  quartz  is  secondary,  and  not  to  be 
confounded  with  the  elastic  quartz  in  the  rock. 

At  alx)ut  sixty  chains  the*»e  altere<^l  .sediments  are  in  contact 
with  a  mass  of  porphyrite,  which  extends  for  nearly  fifty  chains 
along  the  course  of  the  section.  The  sedimentiiry  rocks  in  contact 
with  the  porphyrite  are  hard  and  flinty,  and  with  the  dip  and 
obliterated.   Slices  of  the  rock  sliow  it  to  resemble  that 
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described,  but  to  be  le&s  ime-grained,  and  with  more  secoadaiy 
quartz  dif^ued  through  it^  as  well  as  in  narrow  reticulated  Teinfl^ 
Tlie  induntioii  ol  thMe  lediioeiitt  u  due  to  ailicuNii  iaSktinlbumm, 
which  may  have  been  oonneotad  with  the  mtmoon  o£  the 
povphyntes.  On  the  further  ride  ol  these  the  sediments  are 
mueh  contorted  in  places,  but  are  somewhat  less  indurated  and 
more  schistoae.  At  about  one  hundred  and  twenty  chains  the 
probable  strike  is  to  the  north-eastward,  with  a  dip  of  80  deg.  to 
the  south-east.  N-irrow  sti-ings  of  quartz  appear  in  and  across  the 
foliations.  UiKler  the  microscope,  the  rock  is  seen  to  resemble  in 
mass  those  aheady  described,  hut,  in  addition,  to  be  traversed  by 
numerous  winding,  although  on  the  whole  parallel,  partings  lined 
with  fiakee  of  a  pale  yellowiah  mioa»  iadieating  the  eonmMpee> 
ment  of  a  loliated  struetnie  produced  by  pveseure.  In  parte  o€ 
the  rock,  where  there  are  some  lai^r  elastio  grains  of  quait^ 
these  foliations  wind  round  theni}  lonning  "eyes ''in the  seaie 
way  as  I  have  described  in  the  pressure  gneisses  near  Omeo. 

At  about  160  chains  the  rocks  are  dSstinctly  more  schistose, 
with  little  traces  left  of  bedding;.  Under  the  microscope,  it  is  an 
irregularly  foliated  rock,  composed  of  flakes  and  small  crystals  of 
colourless  mica,  with  a  lesser  amount  of  biotite  in  larger,  but 
irregularly  formed  plates  and  crystals.  At  this  point  I  observe 
A  dedded  change  in  the  character  of  the  schists. 

Those  adjoining  are  very  silidous,  and  are  oompoHsd  of  quarte 
Iprains  full  of  minute  fluid  cavities  and  micmliths.  The  grains  of 
quarts  which  form  the  greater  part  of  the  rock  have  not  the 
appearance  of  elastic  quartz,  and  are  separated  in  places  by  small 
foliations  of  minute  flakes  of  biotite.  Further  on,  at  about  230 
chains,  the  schists  are  also  extremely  quartzose.  They  are  formcsd 
of  foliations  of  quartz  «;rains,  between  which  are  narrow  foliations 
of  fletrital  materials,  some  part  of  which  is  felspar,  with  a  Utile 
mica,  and  a  comparatively  large  percentage  of  epidote.  The 
narrow  detrital  foliations  swell  out  in  plaoeS|  round  small 
masses,  which  can  be  regarded  as  altered  felspars.  Immediately 
adjoining  thoM  rocks  are  gneissesi  cooqxMed  of  ft^tions  of 
orthodase  and  plagioclase,  which  are  rounded,  in  places  fractored, 
but  not  stretched  or  distCNrted.  As  is  usual  in  such  cases,  they 
are  all  more  or  less  surrounded  by  margins  and  endings  of 
<letritus,  that  is,  of  rubbings  of  felspar  and  quartz.  Flakes  erf 
biotite  line  the  most  marked  planes  of  separation.  Besides  the 
lesser  quartz  grains,  there  are  also  foliations  of  quartz,  which  in 
places  bend  round  the  inclined  felspars,  or  larger  quartz  grains. 
In  places  the  quartz  hiUi  undulatory  extinction.  Some  samples 
of  ^ese  rocks  show  typical  eramplfw  of  such  crystalUiie  schiscs. 

Finallv,  where  the  track  crosses  the  first  bnmoh  of  Ifiarangi) 
Creek,  there  are  maasive  quarts  dioiitse  composed  of  biotite  mioa, 
triclinic  felspar  (oligodase)  and  quartz.  These  diorites  extend 
over  a  large  aresi  luad  from  them  might  be  preduoed  just  euch 
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gttBOSM  as  I  have  described.  They  extend  over  a  large 
area  of  nianv  miles  in  diameter,  within  which  rises  Mount 
licinster,  one  of  the  later  plutonic  intrusions  of  the  district.  The 
.  sequence  of  rocks  is  as  far  as  the  intrusixe  area  is  concerned  — 
(1),  quartz  diorite  ;  (2),  syenite  porphyries  and  orthophyrs,  and 
thua  resembles  the  Frenchman's  Hill  area,  near  Omeo,  which  I 
have  already  deseribed  in  a  former  paper. 

In  the  section  jost  deseribed,  I  mid  the  seqaenee  of  rooks  to- 
be  on  the  whole  veiy  anah^goos  to  that  at  the  Dargo  Biver^ 
Hiere  is  a  pissage  from  tbenomal  Lower  Palaeozoic  formation  into 
metamorphic  schists ;  then  a  sequence  of  schists  chaneterised  by 
the  gneisses  resulting  from  the  nietnmorphism  by  pressure  of  the 
massive  quartz  diorites,  which  in  this  case  exist  over  a  wide 
tract  adjoining  the  former.  In  this  case  still  further  minute 
investigations  are  necessary,  but  for  the  present  I  think  that  the 
point  of  demarcation  may  be  placed  a  little  to  the  eastward  of 
the  quartaoee  schists,  wldch  I  regard  as  being  on  the  mai^gin  of 
the  intrusive  rocks. 

B»t  of  the  metamorphism  of  the  sedimento  must  be  no  donbt 
attributed  to  the  large  intrusive  mass  of  porphjrite. 

The  third  example  is  near  Mount  LiTingstone.  It  is  centrally 
situated  as  regards  the  whole  nietamorplnc  area.  It  is  interesting, 
because  there  the  schists  are  suiTounded  by  plutonic  rocks  still  in 
a  more  or  loss  completely  massive  condition  as  quartz-diorites, 
and  granites.  There  is  in  this  locality  a  tract  of  gneisses 
undoubtedly  produced  by  the  metamorphism  of  plutonic  rocks. 
At  some  distance,  and  to  the  north  east  of  the  Frenchman's  Hill, 
there  is  a  tract  of  mica  schists,  produced  by  the  metamorphiim 
of  the  Lower  Plakaoioic  sediments.  Thus  the  two  groups,  which  I 
have  endeavoured  to  diBtinguish  from  each  other  at  the  Upper 
Davgo  and  at  Marengo  Creek,  are  found  here  each  one  by  itself. 

The  schists  at  Mount  Livingstone  can  be  studied  in 
Green  Wattle  Creek.  Thev  are  distinctly  beilded,  more  or  less 
nearly  vertical  on  a  north  westerly  strike.  The  texture  of  the 
beds  varies  from  rather  fine-grained  to  comparatively  coarse- 
grained, with  numerous  "eyes"  of  felspar,  or  of  felspar  and 
quartz.  The  character  of  the  beds  also  varies  from  the  appearance 
of  a  mica  schist  to  gneies.  Detafls  will  be  best  illustratod  by 
describing  some  of  the  samples  ooDeetod. 

The  first  to  be  mentioned  is  a  micaceous  schist  at  the  lower  end 
of  the  gor<>e-like  valley  down  which  Green  Wattle  Greek  flows 
for  several  miles.  In  a  hand  sample  the  rock  greatly  resembles 
some  of  the  light-coloured  mica  schists  which  have  resulted  from 
the  metamorphism  of  the  sediments,  as,  for  instance,  those  near  the 
foot  of  the  spur  at  the  Upper  Dargo  River,  of  which  I  have 
spoken  already.  A  thin  slice,  however,  prepared  across  the 
foliations,  shows  that  the  rock  is  formed  of  alternate  foliations  of 
mica,  which  is  almest  wholly  moicovite,  quarts,  and  small 
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fragments  of  more  or  less  altered  felspai-s.  The  felspars  are 
orthoclase  and  plagioclase,  and  the  alteration  is  to  mica. 

The  quartz  foliations  are,  as  in  other  cases,  bent  and  drawu 
•oat.  At  Mxme  little  distanoe  up  the  stream  the  schists  are  much 
harder,  less  micaoeous,  and  more  felspathic  and  quartsose.  The 
rock  is  composed  of  bioiite,  quarts,  and  felspar,  with  usually 
subordinate  mnscovite.  The  felspars,  as  usual,  form  "  eyes  "  in 
the  foliatures  and  the  lai^rer  indurduals  are  either  arranged  in 
the  line  of  foliation  or  more  or  less  across  it,  just  as  if  slightly 
turned  over  in  the  process  of  rubbing  between  two  plan^  The 
porti»»ns  which  have  been  abrade<l  surround  the  felspars,  and  are 
accumulated  at  the  ends,  where  they  tail  off  into  a  point  where 
the  two  micacious  or  quartzobe  foliatures  come  together  again  round 
the  felspar  crystaL  In  samples  from  this  place  1  again  observed 
that  the  crystals  of  felspar  are  broken  and  abraded,  and  not 
stretched  or  distorted.  The  quarts,  however,  is  evidently  both 
stretched  and  bent,  indicating  a  considerable  degree  of  plasticity. 

In  order  to  obtain  some  further  information  as  to  the  structure 
of  these  "eyes,"  I  examined  slices  prepared  from  a  felspar 
inclusion  from  this  place.  It  was  alx)ut  an  inch  in  length  by 
three-<iuarters  of  an  inch  in  the  widest  pirt.  The  felspar  proved 
to  be  orthoclase,  in  wliich  the  extinction  wjts  slightly  undulating 
in  }»laces.  At  tlie  end  it  was  joined  by  a  mass  of  fragments  of 
felspar  and  quartz,  gnidually  narrowing  oif  to  where  the 
•enveloping  foliations  of  biotite  came  together  from  both  sides. 
At  one  side,  where  the  micaceous  foliation  touched  the  felspar, 
crystals  of  quartz  have  been  formed,  some  of  them  having  weU 
formed  lateral  planes.  Some  of  these  are  at  the  contact  of  the 
mica  and  felspar,  others  in  the  felspar  itself,  with  a  few  plates  of 
biotite  placed  perpendicularly  to  the  foliation.  Here  and  there 
in  the  orthoclase  are  (.junrtz  crystals,  from  which  cracks  radiate, 
and  round  which  the  extinction  is  disturbed  It  is  evitlent  that 
these  quartz  crystals  and  biotite  flakes  are  of  secondary  origin, 
that  is  to  say,  whatever  has  been  the  origin  of  the  foliated  stnio 
ture  of  the  rock,  they  are  not  older  than  it^  There  is,  therefore^ 
evidence  here  d  the  formation  of  biotite  mica  and  the  crystelli- 
sation  of  quartz  in  the  pre-eadsting  crystal  of  felspar,  and  also 
that  the  quartz  has  been  more  plastic  than  the  silicates  ol 
alumina  and  alkali  forming  the  felspar. 

Schists  of  this  character  extend  for  about  a  mile  in  a  south- 
westerly direction,  where  the  rocks  l)ecoine  more  massive,  and  of 
a  character  which  may  be  best  described  as  that  of  a  quartz-diorite 
approaching  gneiss.  When  looke<l  at  in  the  block  there  is 
apparent  a  certain  parallelism  of  the  mineral,  which  is  not  always 
to  be  seen  in  small  samples. 

I  found,  on  examining  a  rather  fine^;rained  example  of  such  a 
-rock,  that  it  was  composed  of  biotite^  in  rather  ragged-edg^d  and 
wasted  crystals,  numerous  tridinic  felspars  having  the  appeaianoe 
'Of  oligoclase  and  quarts. 
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Among  the  felspars,  some  were  good  instances  of  that  form  of 
structure  where  the  interior  is  well  crystallised  with  a  margin  of 
greater  or  leas  width,  less  ideomorphic,  and  apparently  of  some* 
what  different  oonstitatioD,  lor  the  interior  was  mostly  more  con- 
verted into  mica  than  the  exterior.  The  quartz,  which  was  fairly 
abundant,  ha<^l  the  usual  charscter  of  that  found  in  sueh  rocks. 
In  this  sample  there  was  no  appearanoe  of  cmshing,  or  of  the 
linear  arrangement  of  the  minerals. 

Ainon<!;  these  more  massive  rocks  there  is  a  nanuw  band, 
having  tlie  apj)earanoe  of  a  quartzose  schist,  but,  on  examination, 
I  found  it  Uj  be  a  prepared  and  very  quartzose  rock  belonging  to 
the  quartz-diorite  group. 

Beyond  this  point  the  rocks  are  more  or  less  massive  quarts 
diorites,  with  here  and  there  schistose  bands,  and  this  formation 
extends  westward  to  the  upper  DaT|;o  River,  of  which  I  have 
already  spoken. 

Speaking  generally,  X  may  now  say  that  the  schists  of  Green 

Wattle  Creek  are  gneisses,  more  or  less  micaceous,  felspathic,  or 
quartzusc.  They  are  comjM>sed  of  the  mechanically  rearranged 
constituents  of  massive  ])lut(»nic  rocks,  as  diorites  and  granites, 
such  as  are  to  Ik'  found  in  the  neighlK)urho<)d.  They  are  not  the 
metamorphosed  representatives  of  sedimentary  beds,  as  are  the 
mica  schists  to  the  north-eastward  of  the  Frenchman's  HilL 

The  examination  shows  that  in  the  metamorphism  of  the 
gnyjggAn  ihe  original  minerals  have  differently  resisted  the  forces 
acting  upon  them.  The  folspars  have  been  crushed,  brok< n  and 
rounded  oS,  but  hardly,  or  at  all,  distorted  or  stretched.  The 
quartz,  on  the  contrary,  has  not  only  been  crushed  and  broken, 
but  it  has  become  so  plastic  as  to  \ye  found  in  long  drawn  out  and 
eventually  bent  portions.  The  dctrital  material  has  been 
regenerated  mostly  as  biotite,  and  apparently  there  is  most  biotite 
in  the  most  disturbed  portions.  It  has  also  produced  muscovite, 
and  more  rarely  intergrowths  of  quartz  and  orthodase  in  the 
graphic  manner,  as  micropegmatite.  The  febpars  can  be  recog 
nised  as  being  original  crystals  which  existed  in  m  rook  apparently 
analogous  to  these  massive  plutonio  rocks,  which  occur  in  the 
same  UxjaUty. 

The  quartz  of  the  foliatures  is  of  two  kinds — original  quarts 
grains  which  have  been  crushe<l,  and,  in  a  much  greater  amount, 
quartz  which  has  been  produced  in  the  form  it  now  has  during 
the  metamorphic  action. 

It  seems  to  me  to  be  now  clear  that  the  crystallised  schists 
of  the  Omeo  district  are,  as  1  indicated  before,  of  two  kinds. 
Mica  schists  which  have  been  formed  by  the  metamorphism  of 
Lower  Bsbeoaoic  sediments,  and  gneisses  which  have  been  formed 
by  the  metamorphism  of  quarts  diorites  and  granites.  Where 
the  sedimentary  rooks  and  the  plutonic  rocks  have  both  been 
involved  in  the  same  process,  the  miea  schists  of  the  one  and  the 
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micaceous  gneisstes  of  the  other  appear  at>  a  pa&sjige  from  the- 
sedimento  to  the  igneous  looka.  In  Oroen  Wattle  Creek  and  at 
Wilflon's  Greek  the  two  claoooo  of  sohistB  are  seen  separated.  At 
Dargo  Biver  and  at  Marengo  where  the  two  sets  are  in  contact 
metamorphism  has  taken  place,  thus  masking  the  true  character. 

It  maj  be  accepted  as  a  preliminary  distinction  that  where 
felspars  occur  in  the  schists,  and  more  especially  where  they  are 
surrounded  by  detritus  and  form  "eyes"  in  the  foliations,  the 
original  rock  was  plutonic  ;  but  when  the  rocks  have  no  felspar, 
but  are  composed  of  merely  mica  and  quartz,  the  original  rt>ck 
was  a  se<liment.  Yet  these  distinctions  are  not  hard  and  fast, 
lor  the  complete  comminution  of  a  plutonic  rock  might  give  rise 
to  a  regenerated  schist  composed  of  biotite,  mioa  ancf  quartc 
One  of  the  most  soggesthre  obserrations  which  I  have  now  made 
is  that  the  quartz  of  these  schists  has  been  far  more  plastic 
than  the  felspars.  Why  silica  should  be  so  rather  than  a  olicate 
of  alumina  and  alkali,  which  is  less  refractory  to  high  temperature^ 
I  do  not  at  present  see.  But  this  Ls  certain,  that  the  quartz  has 
been  drawn  out  and  bent,  while  the  felspar  has  been  broken. 
Tt  may  be  that  the  action  has  not  l>een  merely  that  the 
constituent  minerals  of  the  rock  have  become  free  to  re-armnge 
themselves  by  reason  of  the  enormous  pressure  to  which  they 
have  been  subjected.  It  has  seemed  to  me  that  solutums  must  be 
taken  into  aooountb  Yet  the  rock  itself  has  not  gone  into  solution 
for  the  fekpars  remain  intact  excepting  in  so  far  that  mechanical 
action  has  broken  them. 

So  little,  however,  is  yet  known  of  the  behaviour  of  mineral 
Bubetances  under  great  pressure  that  it  is  l)ut  wise  to  refrain 
from  endeavouring  to  explain  those  phenomena  which  present 
themselves  as  exceptional. 

My  results  so  far  seem  to  me  to  support  the  views  enunciated 
by  Profesiior  Lehmann  as  to  dynamo-metamorphism,  at  p.  33  of 
his  great  work  OH  the  Crystalline  Schists  of  Saxony.  (Alt  kiystal- 
linisehen  Schiefeigesteine.  Bonn,  1884). 

Put  shortly,  they  are  these : — ^Rocks  whioh  by  reason  of  gfhgat 
earth-stress,  not  only  assume  new  forms  of  structure,  but  also 
are  compelled  to  adapt  themselves  to  a  less  space  and  eliminate 
constituent  substances.  Must  energetic  re-combinations  of  sub- 
stance accompany  tlie  di-^'p-seated  crushing  of  rock,  and  any  open 
tissures  l>ec<)me  tille<l  with  seci-etions.  This  can,  however,  only 
take  place  under  such  superincumbent  weight  as  will  suffice  to 
prevent  an  actual  disruption  of  the  rock,  and  such  phenomena 
are  usually  only  apparent  in  the  heart  of  mountain  chains.  Such 
secretions  can  only  exude  when  the  pressure  in  the  rocks  exceeds 
the  limit  of  plaracity,  and  there  n  a  want  of  oompensattng 
counter  pressure  which  causes  the  disruption  of  the  whole  system 
of  beds.  Lehmann  believes  that  it  is  at  such  a  time  that  the 
granite  magmas  enter  the  fissures  and  mix  with  the  seoretioBS 
oC  the  metamoiphoeed  rooks. 
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Mjuiy  observatioiiB  which  I  have  made  in  the  Omee  distnot 
support  generally  tfaeae  yiewa. 

JUL  conclusion,  I  may  say  that  the  exanunatioii  of  the  aamplea 
of  rook  from  the  margin  ot  the  metamorphic  rocks  at  Dai^  and 
at  Marengo  lead  me  to  conclude  that  the  limit  of  the  metamor- 
phose^l  sediments  is  reached  iu  the  former  locality  when  the  schists 
become  tilled  with  foliations  of  biotite,  and  show  traces  of 
felspars  ;  and  at  Marengo  where  the  quartzose  pressure-gneisses 
oonuuence. 


2.— CHALK  AND  FLINTS  FROM  THE  SOLOMON 

ISLANDS. 

By  A.  LmiaasDQU,  M.A.,  F.R.S.,  Prafeieor  of  Ohemiatiy  in  the 

Vnvnaaty  ol  Sydney. 

The  following  notes  are  ii})  )ii  some  8i>eciinen.s  collected  by  Mr. 
Charles  M.  Woodford  iu  the  Sulumuii  islands,  and  sent  by  him 
to  me  for  examination  and  description. 

ThejroecimeDS  conaiated  of  the  following : — 

1.  'Water  from  a  hot  spring,  Save  Island  (See  separate  note 
for  description.) 

2.  Bock  fn  iia  "  Stoneheap,"  in  the  crater  of  Savo  Island. — This 
is  a  greyish  coloured  crystalline  trachytio  lOok,  containing  small 
Jbut  fairly  well  formed  felspar  crystals. 

3.  Rock  from  "  Stoneheap,"  in  the  crater  of  Savo  Island. — This 
is  appiirently  a  solfatarfi  dep<jsit,  white  and  friable,  and  closely 
resembling  the  deposit  from  New  Zealand  and  other  solfataras. 

4.  Rolled  Pebbles,  from  Belisima  River,  Guadalciva  Island. — 
These  are  evidently  fragments  of  one  of  the  older  cfystalline 
rooks,  and  resemble  gabbro  in  appearanoe.  They  are  of  import- 
anoe^  since  they  indioate  the  presence  of  the  older  rocks  in  these 
islands,  and  if  time  permits,  a  foller  examination  mSl  be  made  of 
thern. 

5.  A  hard  compact  limestone  with  a  minutely  crystalline 

structure,  from  Isaljel  Island. 

6.  Two  specimens  from  Florida  or  Gela  Island. — These  some- 
what resemble  chalk  in  apj>eurance,  but  the  amount  of  carbonate 
of  lime  present  is  not  great ;  they  are  soft,  granular,  and  grey  in 
colour,  with  a  minutely  crystalline  structure. 

After  being  acted  npon  by  strong  hydrochloric  add,  the  lai^r 
feagments  retained  iheir  original  form,  and  the  reeidne  was 
found  to  consist  of  sharp  quartz  particles  and  rock  debris^  hence 
this  rock  is  probably  largely  made  up  of  volcanic  ash  and  other 
materials,  cemented  together  by  calcium  carbonate. 

Analyses  of  somewhat  similar  specimens  from  Yati  and  Malli- 
eolo^  New  Hebrides,  are  given  in  the  Jour,  Hoy,  Soc.  oj  N^S» 

*A 


Digitized  by  Google 


418 


PROCBBDnrOS  OF  SHOnON  c. 


for  1883.*   Hence  it  was  considered  uimeoenaiy  to  further 

examine  these  specimens  from  Florida  Island. 

7.  Chalk  from  Ulawa  Island,  together  with  flints  set  free  from 
the  same. — Both  the  chalk  and  the  flints  closely  resemVjle  those  of 
the  south  C(wst  of  England  ;  the  ch.ilk  also  closely  resembles  that 
from  New  Ireland,  (See  "On  ihe  Occurrence  of  Chalk  in  the 
New  Britain  (^roup,"  hy  A.  Liversidge,  Jour.  Roy.  Snc.  of 
N.S.W.^  1877)  j  except  that  in  the  particular  specimens  of  the 
Ulava  chalk  examined  by  me,  forammifeFa  are  not  so  abundant 
as  in  the  New  Ireland  cfaaUc,  nor  are  there  yery  many  sponge 
spicules. 

The  specimens  are  all  rolled,  and  could  not  by  mere  inspection 
be  distinguished  from  those  found  at  the  base  of  the  English 

chalk  cliffs. 

I  did  not  consider  it  necessary  to  make  a  complete  analysis, 
but  the  amount  of  calcium  carbonate  and  soluble  matter  was 
determined  and  found  to  be  93 '60  per  cent.,  hence  in  composition 
the  rock  is  essentially  a  chalk;  the  insoluble  residue,  6 '33  per 
cent,  is  gelatinous,  of  a  pale  brownish  colour,  and  is  composed  of 
particles  of  silica  and  the  usual  rook  dehis*  The  difierenoes, 
between  a  chalk  and  a  limestone  are,  apart  from  geological  age 
mainly  physicaL 

8.  Flints  set  free  from  the  above  chalk,  Ulawa  Island. — 
Some  of  the  flints  are  not  distinguishable  in  appearance  from 
English  chalk  flints,  but  others  are  rather  more  chalcedonic. 

In  all,  there  were  ten  specimens  of  flint,  and  the  specific 
gravities  of  four  were  determined. 

1.  A  brown  chalcedonic  flint,  more  or  less  translucent  and 

with  a  well  marked  ooochoidal  fracture^  had  a  sp. 
of  2*31  to  2-22. 

2.  A  dark  smoky  flint  with  whitish  spots  and  markings, 

and  outer  skin  or  crust,  so  common  on  chalk  flints, 
well  marked  conchoidal  fracture.  The  whitish  coating 

vai-ies  from  "i-  I  thickness.  The  gr.  of 
two  pieces  were  found  to  Ije  L'-39  and  2-36. 

3.  A  pale  brown  chalcedonic  flint  with  white  films  running 

through  it,  fissured  ;  well  markefl  conclioidal  fracture, 
but  breaks  into  small  ]>ieces  on  account  of  the 
numerous  fissures.  The  sp.  gr.  was  found  in  different 
pieces  to  be  2  l'3,  2-2  i,  and  2-23. 

4-  A  greyish-coloured  flint,  with  a  platy  or  laminated 
structure.  The  fissures  between  the  larger  plate« 
little  chfilk.  The  sp.  grs.  of  three  pieces  were  found 
to  be  2*15,  and  a  porous  specimen  2*23. 

*  "On  the  Cou^iKj-itiuu  of  Some  Coral  Ii]llttkNMikmtlM8oilfeh8Mldaildl»*'tlf  JLIiW- 

ddgc— yoKT.  Biof.  Hoc.  of  xji,w^  xm. 
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Sections  were  made  of  these  flints,  but  no  recognisable  organic 
structure  was  met  with  in  the  pieces  examined. 

The  following  notes  on  the  occurrence  of  flints  in  the  Solomon 
Islands  are  from  Dr.  Guppy's  letters  : — 

These  flints  are  commonly  found  in  the  island  of  Ugi, 
embedded  one  or  two  inches  below  the  surface  soil,  and  are  exposed 
in  numbers  when  the  soil  is  disturbed  for  pui-}->oses  of  cultivation. 
I  liHve  seen  similar  tliiits  from  theopp>siti«  coast  of  St.  Cliristoval, 
where  thev  occur  under  similar  circumstances.  In  U<'i  thev  are 
found  on  the  low  land  which  fringes  the  coast,  which  varies  in 
elevation  from  five  to  twelve  or  fifteen  feet  above  the  high-water 
level;  fragments  of  decayed  coral  and  portions  of  sheUa  are 
frequently  intermingled  in  the  soU  where  flints  are  found.  In 
addition  to  common  flint,  which  composes  the  majority  of  these 
miisnen,  fragments  of  chalcedony,  cameUan,  and  a  jasper  also 
occur.  If  I  remember  aright,  all  the  spedmens  which  I  send 
are  tVai,'ments  of  nodules.  Their  rosemV)lancp  in  some  instances 
to  tlint  implements  of  the  pala-olithic  age  is  worthy  of  notice; 
one  Hake  is  coloured  white,  and  reminds  one  of  the  similarly 
shaped  tiakes  of  the  Post  Tertiary  gravels.  The  prevailing  rock 
of  the  island  of  Ugi  is  an  eivrthy  foraminiferous  limestone. 

I  made  a  careful  examination  of  the  natural  sections  of 
this  rock,  which  were  displayed  in  the  deep  gorges  worn  hy  the 
streams,  but  I  never  came  upon  embedded  flints.  I  am  informed 
by  resident  traders  that  flints  are  abundant  on  the  beach  of  the 
island  of  Ulawa,  together  with  fragments  of  a  white  rock  like 
chalk.    I  was  unable  to  visit  the  island  of  Ulana. 

T  may  state  that  in  my  short  experience  I  hare  met  with 
islands  of  very  varied  geological  character.  The  large  islands, 
such  as  St.  Christoval  and  Florida,  appear  to  be  foriue<l  of  an 
axis  of  primitive  eruptive  and  metamorphic  rocks,  flanked  hy 
more  recent  volcanic  formations,  and  fringed  near  the  coast  by 
elevated  coral-limestone,  reaching  to  a  height  in  some  instances 
of  several  hundred  feet  above  the  sea.  In  Florida  I  traced 
ihe  coral-limestone,  often  indistinguishable  from  the  compact 
rock  of  the  existing  coral  reef,  to  a  height  of  900  feet  above 
the  sea. 

Then  comes  the  volcanic  type  of  island,  f.;^.,  Simbo,  which  is 
entirely  of  tmchytic  rocks,  and  still  retains  an  old  funnel-shaped 
crater,  a  solfat^ira,  numerous  fumaroles,  even  on  the  highest 
summit,  ami  boiling  springs. 

Then  we  have  the  raised  atoll,  such  as  Santa  Anna,  which, 
elevated  some  600  feet  above  the  sea,  aSm  interesting  confirma- 
tion of  Mr.  Darwin's  theory  of  coral  islands. 

In  one  instance  I  succeeded  in  finding,  in  sifu  beneath  the 
crust  f>f  coral  rocks,  the  crystalline  eruptive  rocks  of  the  original 
island  before  it  underwent  subsidence  and  became  clothed  with 
coraL 
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The  island  of  Ugi  presents  yet  another  variety  of  geolo^cal 
structure,  a  low-lying  island  ;  it  is  comiX)sed  of  Ijedded  furamini- 
ferous  limestone,  once  iiicrusted  with  coral-rock,  which  is 
now  to  a  great  extent  removed  by  deuttdatioA ;  flints  occur  in 
the  Burfisuie  soil,  though  I  have  not  yet  found  them  in  siht.  I 
intend,  however,  to  oontinue  mj  obeervations  on  this  island.'* 
^/(fur  Hay.  Soc.  MS  1883. 


3.— THE   PLUTONIC   AND   METAMORPHIC  ROCKS 

OF   BATHUIIST,  NEW  SOUTH  WALES. 

By  W.  J.  Clukibs  Ross,  B.Sg.,  F.G.S. 

At  the  last  meeting  of  the  association  I  contributed  a  short 
.  M{)er  on  Metamorphism  and  the  Rocks  of  the  Bathunt 
^  District."  I  should  hardly  have  brought  forward  another  paper 
on  a  similar  subject  but  that  Mr.  Stirling  informed  me  that  it 
was  proposed  to  make  the  stutly  of  the  metamorphic  rocks  of 
Australia  a  special  feature  at  the  present  meetini?,  while  at  the 
same  time  he  courteously  invited  me  to  contribute  something  on 
that  branch  of  geology. 

Daring  the  past  year  I  have  had  the  oifXMtonity  o£  8tadyin£ 
some  of  our  rodcs  in  more  detail  than  I  had  previoinly  done^  and 
I  therefore  propose  to  give  a  short  account  ol  some  of  them,  both 
as  to  their  description  and  mode  of  occurrence^  and  to  exhibit 
8peoimen>s  and  sections  in  illustration  of  my  remarks.  On 
reading  IVIr.  Howitt's  interesting  paper  on  the  metamorphic  rocks 
of  Gippsland,  which  was  published  in  the  last  volume  of 
Proceetlings,  I  w^is  struck  with  the  similarity  of  the  ijeolog^y  of 
that  area  to  that  of  the  Bathurst  district,  although  there  appear 
also  to  be  considerable  differences.  I  am  not  personally 
acquainted  with  the  Gippsland  rooks,  with  the  exeeption  of  a  few 
small  specimens  lent  me  by  Rev.  J.  M.  Curran,  F.O.S.,  but  shall 
be  glad  to  learn  from  those  familiar  with  them  whether  they  at 
all  resemble  our  Bathurst  rocks.  I  do  not  propose  to  deal  with 
the  geology  of  the  Bathurst  district,  but  to  oonfine  myself  to 
recording  ray  own  observations  on  the  two  groups  of  plutonic  and 
metamorphic  rocks.  I  use  the  term  plutonic  advisedly,  to  indicate 
the  h<)locryst<illine  intrusive  rocks  of  the  granitic  type,  as  being 
toleraljly  well  understood,  and  not  comiuittiug  one  to  any 
particular  theory  as  to  their  origin. 

Before  proceeding  to  deal  with  the  rocks  themselves,  I  may 
say,  for  the  benefit  of  those  not  anquainted  with  our  district^  tiiat 
Bathurst  u  built  on  granite^  which  extends  for  a  considerable 
dirtance  round  the  town  and  that  outside  the  t^nuodtic  area  we 
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oome  to  a  uerieB  of  metamorphic  rockB.  The  granite  ie  covered 
in  places  by  basalt)  and  also  07  drifts,  bat  <bese  do  not  concern 
us  now. 

The  rock  on  which  the  town  is  built  is  very  much  decomposed, 
and  although  it  often  appears  solid,  crumbles  away  at  once  before 
the  hammer.  Closer  investigation  shows  that  it  is  made  up  of 
coarse  grains  of  H[rht-«;rey  or  white  felspar,  much  decomposed,  a 
fair  amount  of  quartz,  an<l  a  little  black  mica  (biotite).  In  places 
there  are  patches  composed  almost  entirely  of  this  mica,  but  soft 
and  crumbling  like  the  rest.  It  is  sometimes  a  little  difficult  to 
say  whether  the  rotten  granite  has  decomposed  in  sHUf  or  whether 
the  materials  hare  been  washed  down  from  a  higher  level  In 
some  cases  no  doubt  the  latter  is  the  case,  as  bands  of  pebbles 
occur  at  a  considerable  depth  from  the  surface.  On  the  higher 
ground,  however,  the  granite  has  no  doubt  decayed  where  we 
find  it,  and  it  is  often  traverse<l  by  hard  veins,  which  are  very 
distinct  from  the  surrounding  matrix.  Tliese  veins  appear  to 
correspond  very  closely  to  some  of  those  described  by  Mr.  Howitt 
as  occurrin2f  in  the  granite  of  Gippsland.  They  vary  in  thic  kness 
from  less  than  an  inch  to  about  a  foot,  and  may  be  traced  some- 
times with  great  regularity  for  a  considerable  distance.  In 
texture  they  vary  greatly,  some  being  excessively  coarse-grained, 
the  crystals  of  pbik  orthoclase  and  quartz  being  several  inches  in 
length.  These  crystals  are  sometimes  coated  with  line  scales  of 
white  mica,  while  coarse  plates  of  brown  mica  (muscovite)  are 
also  found  occasionally,  but  are  not  very  common.  Other  veins, 
however,  are  very  fined-grained,  almost  micro-crystalline,  and  are 
a  goixl  deal  like  some  Cornish  elvans.  Mr.  Howitt  calls  his  veins 
aplite,  and  considers  they  are  all  intrusive,  I  iK'lieve.  Ours  may 
also  be  intrusive,  but  I  am  yet  not  quite  convinced  that  they  are 
so  in  all  cases.  Some  of  the  veins  are  found  in  the  heart  of  the 
granite  quite  dose  to  Bathurst,  while  others  occur  at  the  junction 
with  the  schists  into  which  narrow  veins  sometimes  penetrate^ 
but  for  no  great  distance.  Besides  the  rotten  granite  described 
above,  we  have  plenty  of  the  solid  material  in  the  neighbourhood. 
At  several  places  near  the  town,  hard  bars  of  a  coarse-grained 
varie^  of  granite  come  to  the  surface,  and  it  may  also  l)e  found 
at  many  other  places  by  sinking  a  few  feet,  so  that  it  is  quite 
f>ossible  that  it  extends  under  the  whole  area,  but  there  have  not 
\yeen  enough  deep  wells  sunk  to  decide  the  question.  The  felspar 
in  the  hard  granite  is  white  or  light  grey,  but  sometimes  is  in 
large  crystals  of  a  reddish  colour.  The  latter  variety  is  doubtless 
ormocJase,  and  also  mudi  of  tiie  white,  but  theM  is  likewise  a 
good  deal  of  plagioclase.  I  have  not  thoroughly  analysed  the 
felspars,  nor  am  I  aware  that  any  analyses  have  been  made.  It 
would  be  interesting  to  learn  their  exact  composition,  and  a  more 
complete  examination  of  their  optical  charactei-s  than  I  have  been 
able  to  make  as  yet  would  also  be  interesting,  as  already  I  have 
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noticed  several  peculiarities  of  structure  whicli  would  repay 
further  investigation  and  probably  throw  some  light  on  the 
manner  in  which  the  ciystaUi  haye  been  formed.  Besides  the 
felspar,  there  is  a  good  deal  of  quartz  and  biotite,  as  well  as 
hornblende.  The  mica  and  hornblende  are  generally  very  opaque^ 
so  that  except  in  very  thin  sections  it  is  difficult  to  study  their 
optical  characters.  Scattere4  through  the  coarse-grained  rocks 
are  patches  of  much  finer  grain  consisting  largely  of  mica,  and  at 
first  sight  suggesting  the  idea  that  they  are  extremely  altere<l 
inclusions  of  slate,  but  as  they  occur  in  the  very  heart  of  the 
granite  they  can  hardly  be  such.  Besides  the  normal  constituents, 
various  accessory  minerals  are  developed  such  tis  sphene,  while, 
where  the  granite  is  slowly  decomposing,  I  have  detected  caldte 
and  prehnite  filling  cracks  in  the  rock. 

It  is  probable^  hat  not  certain,  that  the  rotten  granite  has  re- 
sulted from  the  decay  of  the  hard  variefy,  and  l£at  the  latter 
owes  its  preservation  to  some  local  diiforenoe  of  texture  and  oom- 
position. 

As  w^e  travel  out  from  Bathurst,  and  approach  the  metamorphic 
rocks,  the  granite  seems  to  change  its  character.  The  hornblende 
disappears,  the  biutite  is  partly  replaced  by  muscovite,  and  the 
felspar  liecomes  distinctly  red  ;  so  that,  near  the  junction,  the 
rock  appears  to  be  entirely  diiierent  from  the  one  we  have  studied 
at  Bauiursl  It  may  really  be  distinct  and  of  different  age,  or, 
on  the  other  hand,  the  change  may  be  a  gradual  one ;  but,  owing 
to  the  surface  rock  being  generally  so  much  decomposed,  it  is 
difficult  to  decide  the  question.  I  hope  to  continue  my  study  of 
the  Bathurst  granites,  as  I  consider  them  a  very  interesting 
group  of  rocks  ;  but  for  the  present  we  must  leave  them.  Before 
doing  so,  however,  it  may  be  of  interest  to  mention  that  the  area 
over  which  they  form  the  surface  rock  is  tolerably  extensive, 
being  something  Uke  4.")0  square  miles. 

On  proceeding  outward  from  Bathurst  in  any  diitjction,  one 
finds,  at  a  distance  of  about  eight  miles  in  some  directions,  ten  or 
twelve  in  others,  that  one  has  passed  off  the  granite  and  entered 
a  metamorphic  area.  Even  in  travelling  along  roads  the  transi- 
tion is  seen  to  be  abrupt,  but  good  exposures  of  the  junction  are 
not  very  easy  to  find.  By  examining  railway  cuttings  and 
creeks,  however,  a  good  many  very  satisfactory  sections  may  be 
obtained.  In  all  of  these  that  1  have  seen  the  granite  firushes 
abruptly  against  a  much  darker  rock,  and  there  is  no  sign  of  a 
gradual  passage  from  one  to  the  other.  The  junction  line,  more- 
over, although  so  sharp,  is  not  a  straight  line,  but  winds  about  in 
such  a  manner  that  there  can  be  no  possibility  of  a  faulted 
junction,  while  small  veins  from  the  granite  run  into  the 
contiguous  rooks.  These  veins  are  very  narrow,  and  often  one 
about  an  inch  in  thickness  can  be  traced  for  thirty  or  forty  feet 
as  strait  as  if  the  boundaries  had  been  ruled.   The  rode 
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abuttinj^  against  the  gninito  is  rather  an  interesting  one.  It  is, 
in  most  cases,  an  evidently  foliated  rock,  but  can  hardly  be  called 
a  typical  miai  or  hornblende  schist.  In  some  cases  it  is  rather 
coarse-grained,  and  almost  gneissic  in  appearance,  while  in  others 
it  is  very  fine-grained,  and  suggests  a  felstone.  Examined  under 
the  microscope,  it  is  holocrystalline,  largely  made  up  of  quartz, 
with  a  good  deal  of  mica,  probably  biotite,  perhaps  a  little  horn- 
blende, but  with  more  of  a  rather  indefinite  greenish  minend, 
which  may  be  called  viridite  in  default  of  a  more  definite  name. 
In  itte  coarser  grained  TarietieB  felspar  may  be  leoogniaed,  while 
even  the  doBest  spedmene  I  have  found  show  a  diatinetly 
schistose  character  when  cut. 

This  rock  may  be  found  at  Loeksley,  to  the  south-east  of 
Bathurst ;  at  Peel,  to  the  north-east ;  near  Vittoria,  west ; 
Wimbledon,  south-west ;  as  well  as  at  intermediate  points,  some 
of  these  places  being  more  than  twenty  miles  apart.  On  first 
viewing  some  of  these  rocks,  one  is  tempted  to  consider  them  iis 
igneous  and  intrusive,  but  on  comparing  a  large  series  of 
specimens  from  difierent  localities,  one  tinds  so  many  intermediate 
gradations  that  it  appears  almost  ceitain  that  they  are  of 
essentially  similar  character,  and  ai-e  probably  a  very  good 
example  of  contact  metamorphism  produced  by  the  granite, 
partly  by  heat  and  partly  by  the  introduction  of  new,  especially 
silicious,  matter,  and  that  they  form  a  fringe  completely 
sorronnding  the  granite. 

As  we  pass  off  the  contact  rock,  we  find  that  the  character  of 
the  rocks  soon  changes.  At  Feel  we  find  a  rather  curious  spotted 
schist^  a  silky4ooking  schist  with  numerous  black  BpotB,  I 
have  not  critically  examined  the  spots,  but  doubt  if  they  are  of 
one  definite  mineral.  The  schists  reminded  me  of  some  of  those 
found  in  Cumberland,  in  the  neighbourhood  of  the  Skiddaw 
granite.  I  have  searched,  but  hitherto  in  vain,  for  chiastolite, 
slate  or  schist  so  well  known  in  Cumberland.  The  spotte<l  schist 
passes  into  a  series  of  silky  sLites,  or  schists  wliich  may  be  called 
phyllites,  and  these  again,  near  Vittoria,  into  soft  black  slates, 
not  unlike  the  Skiddaw  slates.  To  the  east  of  Bathurst  I  have 
not  seen  any  well  deaTod  slatesy  but  rodcs  of  Tsrious  types  occur, 
simh  as  gribs  filled  with  casts  of  brschiopods,  especially  Spirifer 
disjutuiks  and  RhyntomHa  plmrodan^  and  a  few  corals.  There 
are  also  limestones  with  encrinite  stems.  Some  of  these  rocks 
are  traversed  by  dykes  of  felstone  and  dioritic  rocks,  mostly 
highly  tiliffi^^*iT  The  slates  and  similar  rocks  are  probably  Upper 
Silttrian  or  Devonian.  Rather  to  the  north  of  Bathurst  we  find 
a  series  of  massive  rocks  of  slaty  character,  but  with  no  distinct 
cleavage.  I  have  found  no  fossils  in  these  as  yet.  To  the  south 
we  have  an  interesting  area,  near  the  old  mining  township  of 
Cow  Flat,  now  nearly  deserted.  The  rocks  in  this  district  are 
highly  metamorphosed,  some  of  them  being  more  gneissic  than 
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any  other  I  have  seen  in  our  district,  although  even  these  ai-e 
hardly  typical  gneiss.  They  are,  however,  foliated  rocka 
containing  quartz,  felspar,  and  mica.  These  gneissic  rocks 
appear  to  be  interbedded  with  nicaoeous  schists  ukd  orystalfine 
ImieBtones ;  the  ktter  being  pare  white  or  ereun-ooloiirad,  wHh 
bluish  veins. 

The  celebrated  petrified  man  is  thought  by  some  to  have  been 
formed  ol  Cow  Flat  marble.    There  are  nomerous  qoaitt  yteim 

trnversing  the  schists,  and  the  phyllites  are  nftpn  very  much 
crumpled  and  contorted.  Quartz  reefs  are  coniiiion  in  nil  the 
.slate  country  round  Bathurst,  but  are  sehlom  auriferous.  The 
Cow  Flat  C(>})per  mines  were  once  rather  exten.sively  worke<l,  but 
have  now  been  closed  for  several  years.  In  the  case  of  the 
carbonate  ores  I  was  informed  that  they  sometimes  found  lumps 
of  mmltered  limestone  in  the  centre  of  masses  of  carbonate  of 
copper,  thus  indicating  that  the  copper  had  replaced  the  lime. 
The  rocks  about  Cow  Flat  are  too  much  altered  lor  one  to  have 
much  hope  of  finding  fossils,  but  they  may  very  possibly  be 
"Lower  Silurian. 

To  the  east  and  west  of  Bathui*st  the  rocks  dip  roughly  in 
those  directions  respectively,  and  there  seems  little  doubt  that 
the  area  represents  the  -crest  of  an  anticlinal.  An  immense 
amount  of  denudation  must  have  ttiken  place,  all  the  overlying 
rocks  having  been  removed,  and  a  considerable  thickness  of  the 
granite  itseu.  To  what  height  the  granite  originally  readied  is 
uncertain,  but  drifts  resting  on  granite  are  now  found  at  least 
400  feet  above  the  town.  The  so-called  Bathurst  plains  really 
form  a  plateau,  about  2300  feet  above  ihe  sea^  surrounded  by 
higher  groimd. 

The  rate  of  denudation  of  the  granite  would  probably  be 
rather  rapid,  to  jud^c  frf»ni  tlie  sj)eed  with  which  the  gullies  and 
creeks  are  now  formed  and  deepened  by  the  present  low  rainfiill. 
The  nuniertjus  gullies,  with  vertical  walls  fn»m  ten  to  twenty  feet 
deep,  struck  me  very  much  on  first  arriving  from  the  old  country, 
being  quite  new  to  me,  and  bearing  a  ridHoulous  resemblance  in 
miniature  to  the  pictures  of  the  calkons  of  the  Oolorsdo^  simI  also 
bearing  some  resemblance  to  the  scenery  of  the  Bhie  Mountains 
On  a  very  small  scale. 

We  have^  then,  in  the  Bathurst  district  a  rather  extensive 
granitic  areiv  surrounded  by  one  at  first  of  contact,  and  after- 
wards of  regional  metamorphism,  if  we  use  the  latter  term  to 
include  cases  in  which  sedimentary  rocks  have  l>een  converted 
into  slates  and  phyllites.  If,  however,  we  mean  by  regional 
metamorphism  an  extensive  urea  made  up  of  true  gneiss,  crystal- 
line schists  and  limestones,  sudi  as  one  finds' in  Hie  Highlands  oC 
dcotland,  then  it  must  be  admitted  we  have  not  such  an  area 
about  Bathurst.  I  am  conscious  that  in  giving  this  short  account 
oi  a  few  rodcs,  I  have  not  btou^t  forwwd  anything  which  osn 
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be  considereil  novel  or  striking,  and  that  I  have  only  dealt  with 
a  small  part  of  one  district  of  New  South  Wales.  The  descrip- 
tions, however,  may  be  of  interest  to  those  engaged  in  the  study 
of  metamorphism,  and  the  specimens  exhibited  will  serve  for 
oomparifloii  with  thoee  of  other  arena  It  mav  thus  be  possible 
to  fonn  an  opinion  as  to  whether  the  upheaval  which  prodnoed 
our  Bathnrst  anticlinal  is  likely  to  have  been  connected  with  the 
upheaval  and  metamorphism  uf  Oippsland  and  other  districts  of 
Victoria  and  New  South  Wales.  The  most  probable  date  ni  OW 
upheaval  seems  to  be  about  the  close  of  the  Devonian  period. 
When  r  first  made  the  ac(|unintanco  of  the  Bathurst  rocks,  I  had 
hopes  that  I  might  be  able  to  trace  the  passage  from  a  true 
sedimentary  rock  to  a  typical  mica  schist,  and  thus  do  something 
towards  settling  the  question  of  the  origin  of  the  latter  class  of 
rodra.  Unfortunately,  I  have  not  been  successful  in  finding 
anything  which  a  critical  authority  would  be  likely  to  admit  as  a 
tme  ctystalline  mica  schist.  It  is  true  that  some  of  our  schists 
and  phyllites  bear  some  resemblance  to  the  so-called  pebidian 
rocks  of  Angleeea.  Pebidian,  it  will  be  remembered,  was  one  of 
the  divisions  into  which  Dr.  Hicks  proposed  to  divide  Archfean 
rocks.  One  is  not  sure,  however,  whether  pebidian  has  not  now 
been  given  up  even  by  its  author. 

In  my  paper  of  last  year  I  expressed  the  opinion  that  the 
problems  of  metamorphism  could  only  be  settled  by  each  observer 
studying,  and,  if  possible,  mastering  the  rocks  of  his  own  area, 
and  recording  facts  without  much  regard  to  theory.  I  have  not, 
by  any  means,  mastered  the  Bathurst  district ;  indeed,  the  more 
I  study  it  the  further  I  seem  to  be  from  mastering  it.  I  have, 
however,  tried  to  record  a  few  facts,  and  tiiese  I  now  present  for 
what  they  are  worth. 

Before  concluding,  I  should  like  to  say  that  in  my  work  in  the 
field  during  the  past  vear  T  have  several  times  been  accompaniefl 
by  the  Rev.  J.  M.  Curran,  F.(».S.,  with  whom  also  I  have  had 
the  advantage  and  pleasure  of  discussing  the  various  problems 
which  presented  themselves.  I  must  filso  acknowledge  my 
ittdebteoness  to  one  of  the  students  of  my  geology  class,  Mr.  W. 
Pascoe,  who  very  kindly  ground  a*id  mounted  a  series  of  sections. 
Some  months  ago  I  sent  a  collection  of  rocks  to  England  to  be 
cut  and  submitted  to  some  of  the  leading  English  petrologists. 
The  slides  have  not  vet  come  to  hand,  and  had  it  not  been  for 
Mr.  P.iscoe's  kindness  I  should  have  been  at  a  great  disadvantage, 
as  I  bad  not  time  to  grind  the  sections  myseli 
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5.— NOTES  ON  THE  CRYSTALLINE  ROCKS  OF 
BETHANOA,  VICTORIA 

By  Fbedk.  Dakvbrs  Power,  F.G.S. 

[AlfS/racf.] 

The  townsliip  of  Betlianga  is  situated  about  three  miles  east  of 
the  junction  between  the  Upper  Murray  and  Mitta  Mittn  riveifi. 
The  rocks  in  these  parts  consist  of  crystalline  schists  pierced  witli 
granite  veins.  The  former  inseiLsibly  pass  from  one  variety  to 
another,  but  the  granite  veins  which  intersect  the  schists  are 
sharply  definfid,  and  there  is  no  transitioii  rock  between  them. 
The  schists  have  a  distinct  bedded  structure^  striking  30 
east  of  north,  and  show  a  system  of  fine  anticlinal  and  synclinal 
curves,  which  also  divert  the  granite  veins.  The  main  ranges  in 
these  parts  run  20  cleg,  east  of  north,  about  parallel  with  the 
Australian  Alps  to  the  east,  and  also  parallel  to  the  coast  in  these 
latitudes.  From  the  fact  that  a  fairly  continuous  range  of  moun- 
tains runs  parallel  with  the  coast  line  so  tenaciously  from  North 
Queensland  down  to  Victoria,  it  is  only  natural  to  suppose  that 
whatever  the  original  force  that  caused  our  continent  to  assunie 
its  present  form,  it  is  the  lateral  pressure  of  the  ocean  on  our 
coast  that  has  a  large  say  in  the  formation  of  our  mountains. 
Br.  W.  D.  Carpenter,  in  a  paper  read  hefore  the  Royal  Institu- 
tion of  Great  Britain,  in  January,  1880,  on  "Land  and  Sea. 
Considered  in  Relation  to  Geological  Times,"  says  that  the  largest 
mountain  chains  characterise  the  borders  of  the  greatest  ocean, 
showing  that  the  lateral  pressure  from  the  direction  of  the  ocean 
was  a])proximately  proportional  to  the  extent  of  the«vceanic  l>asin. 
Literal  pressure  and  other  earth  movements  commenceil  early  in 
the  earth  s  history,  and  continue  to  the  present  day,  but  since 
the  older  rocks  have  been  subject  Uj  these  induences  for  a  longer 
period  than  the  younger  ones,  they  are  more  likely  to  he  tilted 
up^  contorted  and  altered. 

The  spurs  of  the  Bethanga  ranges  tend  to  run  in  the  directicm 
of  60  deg.  to  70  deg.  west  of  north.  Now,  on  referring  to  the  map 
of  Victoria,  although  the  coast  in  these  latitudes  runs  parallel 
with  the  main  ranges,  still,  at  the  south-west  and  south  of 
Victoria,  the  coast  takes  a  turn  50  deg.  east  of  north,  and  bO  deg. 
west  of  north  resfK?ctively  ;  so  the  pressure  of  the  ocean  in  these 
fMirts  would  also  intluence,  in  a  minor  degree,  the  formation  of 
our  mountain  system.  There  are,  besides,  other  varying  factors 
to  he  considered,  e.g.^  the  shifting  of  the  coast  nearer  or  further 
from  the  ranges,  the  pressure  of  accumulated  rock,  the  contrao* 
tion  consequent  on  the  cooling  of  the  globe^  dw.  Lateral  pressure 
coming  from  two  or  three  directions  would  tend  to  cause  a 
tortional  strain  which  would  rupture  the  rooks  and  otherwise 
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affect  tht^m.  The  common  strike  of  the  Betlianga  lodes  is 
between  2U  deg.  and  30  deg.  eiist  of  north.  They  are  in  reality 
strike  faults,  cutting  the  country  rook  obliquely  at  a  high  angle. 
Passing  through  the  di£foreiit  hands  of  rock  in  this  way  is  found 
to  gTBfttly  influenoe  the  richness  of  the  lode.  Plressore  causing 
the  folds  in  the  country  rock,  no  doubt,  defined  the  lines  of 
weakness  by  drawing  out  the  1^  of  the  curves;  a  gradual 
horizontal  motion  then  took  place,  as  may  be  seen  by  the  highly 
polished  and  striated  nature  of  the  GangthonschUfer^  which 
sometimes  occupies  tlie  whole  space  between  the  walls  wlien  in 
gneiss  rock  ;  and  also  by  tlie  striations  on  tlie  polished  faces  of 
the  quartz  when  lying  on  quartz,  the  striations  lia\  ing  a  horizontal 
direction,  sometimes  with  a  slight  dip  to  the  south ;  also  a  mineral 
once  formed  may  be  found  to  be  broken  up  and  cemented  together 
again,  giving  some  parts  of  the  lode  the  appearance  of  a  quartz. 
i^d  pyrites  breccia.  The  lodes  have  a  steep  underlay  to  the 
west  I  do  not  think  the  rocks  have  I)een  much  displaced  by 
.  Suiting,  as  the  rocks  on  each  aide  of  the  lode  do  not  ditier  mu<^ 
from  each  other.  The  dig,  partings  of  clay,  and  rubbed-off  pieces 
of  country  rock  found  among  the  lode  material,  go  to  uphold 
the  theory  of  gradual  movement,  which  probably  took  a  long, 
series  of  years. 

The  lode  is  most  productive  when  it  passes  through  belts  of 
altered  granite  of  a  greenish  hue,  containing  white  mica.  This 
granite,  being  unable  to  give  to  the  strain  brought  to  bear  on  it^ 
has  friictured  and  broken  up  more  than  the  gneisses,  so  that 
waters  carrying  minerals  in  solution,  being  relieved  of  their 
pressure  when  percolating  in  the  open  spaces  between  the  broken 
off  pieces  of  rock,  would  deposit  their  over-burden,  and  would 
also  meet  with  precipitating  agents  in  larger  quantities  than 
in  tighter  rocks.  When  the  hnles  cross  h;ird  garnet  gneiss, 
the  deposit  shows  little  or  no  metalliferous  minerals.  This  rock 
seems  to  have  adiipted  itself  to  circumstances,  and  slitl  over  itself, 
forming  a  series  of  lenticular  masses,  containing  much  chloritic 
minerals,  which  appear  to  have  served  as  a  lubricant,  the  lenses 
fitting  so  tightly  as  to  have  left  no  space  for  foreign  deposits. 

The  lodes  and  rocks  in  the  vicinity  of  the  upper  township  are 
dislocat4?d  by  a  dip  fault,  which  is  occupie<l  l)y  a  dyke  of  amygda* 
loidal  diabase.  The  heave  is  about  125  yards  ;  this  must  be  a 
horizontal  displacement,  as  the  underlie  of  the  lodes  is  so  steep. 
The  dyke,  which  is  feet  wide,  stiikes  S.")  deg.  east  of  north,  and 
dips  at  a  high  angle  to  the  north.  Even  where  not  seen,  this 
dyke  makes  its  induence  felt ;  on  driving  from  the  "  Gift "  shaft 
towards  the  other  side  of  the  gully,  the  country  was  found  to  be 
much  broken  up»  and  there  was  an  influx  of  water ;  the  dip  joints 
of  the  granite  exposed  in  a  quarry  near  the  Excelsior"  shaft 
are  so  frequent  as  we  near  the  dyke  as  to  give  the  rock  quite  a 
fissile  character.  A  lode  formation  in  H.  Uren's  paddock,  situated 
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east  of  the  "Gift"  and  "  Excelsior"  lines,  strikes  35  de^.  east  of 
north,  but  as  it  goes  further  north,  to  where  the  strike  of  the 
dyke  would  cut  it,  it  has  turned  45  deg.  east  of  north.  As  the 
easterly  lode  formations  t^ud  to  bend  out  of  the  prevailing  course 
towards  the  east  more  than  the  westerly  ones,  I  rather  fancy  this 
dyke  wiU  proTe  to  die  out  about  a  mile  east  of  the  "Excelsior'' 
shafts  as  the  roeks  are  evidently  stnuned  there^  but  not  soiBdent 
to  bring  them  to  the  breaking  point.  This  dyJre  nms  fsirly 
parallel  with  the  lay  of  the  chief  mountain  spurs,  and  was  formed 
after  the  lodes  which  it  displaces ;  it  was  also  sudden  in  its 
formation,  to  allow  the  molten  rock  to  take  its  present  position, 
and  not  slow  like  the  lodes. 

T  consider  that  the  crystalline  schists  of  Bethanga  belong  to 
the  earliest  sedimentary  rocks,  which  were  deposit^  mechanically, 
and  probably  chemically,  and  that  intrusive  granite  in  tongues 
were  forced  through  the  deporits  along  their  bedding  planes,  the 
whole  being  afterwards  folaed  into  anticlinal  and  lynclmAl  cunres 
by  the  same  terrestrial  movements  that  caused  our  moontaiiu^ 
but  chiefly  by  the  lateral  pressure  of  the  ocean  on  our  eastern 
coast  A  system  of  strike  and  dip  joints,  having  approximately 
the  same  bearings,  being  seen  both  in  the  crystalHne  schiF^ts  and 
granitos,  but  especially  distinct  in  the  latter,  show  that  both 
classes  of  rock  have  been  subjected  to  the  same  strains ;  and 
since  they  have  been  affected  somewhat  differently  by  these 
forces,  and  show  no  transition  from  schists  into  granite,  or  vue 
wrsd,  they  must  have  been  different  in  their  origin.  The  regional 
metamorphism,  due  to  intense  and  continued  pressure,  has  left 
traces  in  tiie  granite,  where  th#  mica  frequently  shows  a  tendency 
to  arrange  itself  in  lines  parallel  with  the  strike.  Black  mica 
is  mostly  found  in  the  bendy  of  the  rock,  while  the  white  uaom 
occurs  on  the  joint  faces.  Bands  of  hard,  dark  granite  course 
through  the  country  in  a  more  easterly  direction  than  the  softer 
granites,  and  appear  to  be  of  a  later  date.  The  same  earth 
movements,  assisted  by  water,  caused  the  early  sediments  to 
change  their  physical  and  naneral  composition.  We  hear  much 
about  the  best  given  off  by  chemical  and  mechanical  means 
playing  an  active  part  in  the  metamorphisn  of  oar  rock&  I 
tfm  inclined  to  think  that  the  value  of  this  agent  is  mudi 
exaggerated,  for  in  regional  metamorphism,  due  to  pressure,  the 
force  will  be  exerted  gradually,  during  whidi  time  the  rocks  will 
both  conduct  and  radiate  the  heat  away.  Terrestrial  forces  are 
being  exerted  at  the  present  day,  and  yet  we  do  not  notice  any 
extraordinary  change  in  the  temperature  of  the  rocks ;  tests 
made  to  determine  the  temperature  at  different  depths  vary  so 
much  as  to  be  of  no  practical  universal  value.  Chemical  heat, 
again,  we  know  to  be  great,  but  much  of  our  direct  knowledge  is 
obtained  from  undenrround  irorkings,  which  expose  a  Utfger 
sarfsce  of  ezidisable  minerals  to  the  action  of  the  moist  atmo 
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sphere  than  would  occur  naturally  in  the  fine  oraofcs  and  fimum 

of  a  rock,  where  the  action  would  be  slower.  Moreover,  it  is 
highly  probable  that,  although  we  may  be  able  to  form  many 
minerals  artiticiallv,  both  in  the  wet  and  dry  wav,  still,  similar 
minerals  may  not  always  be  constructed  by  Nature  according  to 
our  methods  ;  for  natural  solutioi^  are  so  much  weaker  than  those 
wed  in  the  laboratory,  beeadea  being  impure,  and  time  is  no 
object;  80  we  cannot  say  for  certain  that  such  and  such  a 
reaction  took  place  among  the  many  poeiible  combinations, 
although  we  may  be  aware  of  the  final  result. 

I  further  consider  that  lines  of  weakness  having  been  determined 
along  legs  of  the  anticlinal  and  synclinal  folds,  a  tortional  strain 
caused  a  gradual  displacement  for  a  few  feet,  giving  mineral 
solutions  an  opportunity  to  deposit  their  burden  between  the 
fractured  particles  of  rock.  The  tortional  strain  that  caused  this 
movement  culminated  in  a  crack,  which  was  tilled  with  diabase 
the  rocks  thus  relieved  of  the  strain  sprang  back  in  opposite 
directioiiSi  causing  a  total  lateral  displacement  of  125  yards. 
That  this  took  place  after  the  lodes  were  formed,  and  the  original 
country  rock  was  metamorphosed,  can  be  seen  by  the  faulting  of 
the  lodes,  and  by  examining  the  Aarses  of  coun^  rock  enclosed 
in  them. 


6.— ON  THE  APPLICATION  OF  PHOTOGRAPHY  TO 

GEOLOGICAL  WORK. 

By  J.  H.  Habtet. 


7.— ON  THE  GEOLOGICAL  STRUCTURE  AND  FUTURE 
PROSPECTS  OF  THE  THAMES  GOLDFIELD,  NEW 
ZEALAND. 

By  James  Park,  F.G.S.,  Director,  Thames  School  of  Mines. 

ALTHOUGH  over  twenty-two  years  have  elapsed  since  gold  was 
iirst  discovered  at  the  Thames,  the  geology  of  this  goldfield  has 
always  been  a  salgect  of  much  discussion  among  New  Zealand 
geologists,  and  even  at  the  present  time  the  most  opposite  and 
divergent  views  are  held  by  ditiorent  authorities,  both  as  to  the 
structure  and  true  character  of  the  rocks  themselves. 

The  mining  operations  of  this  tield  have  so  far  been  contined 
to  an  area  little  more  than  a  square  mile  in  extent,  and  as  the 
mure  accessible  and  readily  obtainable  gold  is  being  rapidly 
worked  out^  the  question  of  deep-sinking  and  going  furSier  afidd 
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must  RfMmer  or  hitw  daiiii  tlie  attention  and  serious  consideration 
•of  mining  men  and  those  dependent  upon  the  production  of  gold. 
It  is  abundantly  evident  that  the  tixne  has  arrived  when  the  future 
proeperity  of  the  field  most  depend  upon  the  snoceBsfiil  devdopment 
•of  new  ground,  and  in  order  to  aooompUsh  thiS)  we  must  pooen 
an  intelligent  knowledge  of  the  stmeture  or  arrangement  of  the 
gold-bearing  rocks,  and  the  character  of  the  reels.  When  we  are 
in  possession  of  these,  as  well  as  the  experience  accumulated 
during  twenty  yearn  of  succpssful  mining,  we  will  be  in  a  position 
to  direct  prospecting  operations  so  that  they  may  V)e  conducted 
in  the  most  favourable  places,  and  the  money  devoted  to  this 
purpose  expended  to  the  best  ,id\  antage. 

With  this  object  in  view,  in  the  beginning  of  September  of 
this  year,  I  commenced  a  detailed  sur%e7of  the  line  of  section 
extending  across  the  field  from  Taram  to  Hape  Creek,  the  results 
of  which  are  embodied  in  this  paper. 

General  Struciure, 

The  rocks  of  this  goldfield,  as  disclosed  by  the  above  line  of 
section  which  supplies  the  key  to  their  structure,  divide  themselves 
into  three  distinct  formations  as  follows : — 

1.  Slaty  shales  and  silicious  mudstones. 

2.  Felspathic  and  tufaceous  sandstones,  passing  into 

breccias,  with  gold-bearing  vdns. 

3.  Coarse  volcanic  breccias  and  tufis,  with  coal  and  coaly 

shales  at  base. 

The  slaty  shales  and  associated  rocks  form  the  old  floor  of  the 
district,  upon  which  rest  unconformably  the  two  succeeding 
formations,  between  which  no  marked  break  or  unconformity 
exists.    Between  Shellback  and  Hape  Credcs,  these  younger 

formations  are  arranged  as  an  anticline,  the  dome  of  which, 
fonned  1>y  the  coarse  volcanic  breccias  and  tufl^s,  has  been  largely 
denuded,  thus  exposing  the  gold-bearing  series  below.  Near  the 
core  of  the  anticline,  which  is  situated  l)etween  the  Saxon  mine 
and  the  old  Queen  of  Beauty  shaft,  the  stiata  are  inclined  at 
high  angles,  being  much  flisturbed,  but  towards  the  sides  of  the 
anticline  they  are  lying  flatter,  the  dip  varying  from  30  to  50  deg. 

• 

Section  from  BonemiU  Creek  to  If  ape  Creek 

The  tirst  rock  seen  on  this  line  of  section  after  passing  Bonemill 
•Creek  is  a  tough  grey-coloured  felspathic  rock,  containing  nests 
and  disseminated  grains  of  iron  pyrites.  It  decomposes  to  a 
great  depth  from  the  surfece  into  a  rusty-coloured  tufaceooB- 
looking  rock.  It  is  intersected  by  a  number  of  parallel  jointe, 
sometimes  showing  slickensided  surfaces.  The  joints  run 
^.N.£.-S.8.W.,  and  are  almost  vertical. 
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A>)out  five  chains  south  of  the  mill,  following  the  beach  in  the 
direction  of  the  Thames,  this  f  el  spathic  rock  is  followed  by  aa 
intensely  hard  greenish-coloured  volcanic  breccia,  often  containing 
large  rounded  lx)ulder3  or  masses  of  andesite,  numbers  of  which 
occupy  the  beach  for  a  further  distance  of  five  chains.  This 
l)reccia  freijuently  passes  imperceptibly  into  a  fine-grained  green 
tufaceous  sandstone,  which,  at  a  casual  glance,  might  be  mistaken 
for  a  solid  lava  or  dyke  rock.  Like  the  underlying  grey  felspathic 
rock  near  the  mill,  these  rocks  decompose  to  a  considerable  depth 
into  rusty-floored  sands  and  clays.  About  three  chains  past  the 
second  point  the  breccias  rest  upon  a  highly-denuded  suilaoe  of 
blue  and  grey-ribboned  slaty  shales.  Near  the  point  of  contact 
the  breccias  contain  small  rounded  fragments  of  blue  shale  and 
jasperoid  rjuartz,  as  well  as  numbers  of  laige  well-developed 
crj^stals  of  iron  pyrites. 

The  old  rocks  ctmsist  of  hard  V)luo  and  grey  slaty  shales^ 
showing  very  distinct  lines  of  stratification.  Their  strike  is 
somewhat  irregular,  the  dip  varying  from  S.S.W.  to  W.S.W.  at 
angles  of  26  deg.  or  30  deg.  They  are  exposed  on  the  beadi  at 
highwater  mari^,  their  outcrop  measuring  about  60  feet  by  100 
feet.  At  low-water  mark  they  are  seen  to  be  interbedded  with, 
and  to  pass  upward  into,  grey  and  yellowish-ooJoured  silicious 
mudstones,  which  dip  S.S.W.  at  angles  varying  from  45  deg.  to 
70  deg.  The  actnal  point  of  junction  can  be  seen  to  great  advan- 
tage on  the  beach,  between  high- water  and  low-water  marks.  At 
tlieir  liase  the  mudstones  are  of  a  bluish-grey  colour  in  the  solid, 
weathering  to  a  pinkish-grey  on  the  surface.  They  are  highly 
pyritous,  and  are  interlaminated  with  thin  layers  of  grit, 
consisting  of  smaU  rounded  particles  of  hard  mudstone,  mostly  of 
uniform  size.  The  ribboned  shales  oontain  similar  grit  layers 
near  their  upper  surface. 

Fisssing  southward,  the  fine-grained  silicious  mudstones  rise  into 
steep  rugged  cliffs,  and  form  Kocky  Point  itself.  About  three 
chains  past  the  point  they  terminate  abruptly,  and  are  followe<l 
unconformably  by  ^ery  hard  green  tufaceous  sandstones, 
containing  small  angular  blue  slaty  fragments.  At  the  mouth  of 
Wainhanga  Creek  may  be  seen  large  Ixjulders  of  these  sandstones, 
containing  angular  masses  of  blue  shale.  These  boulders  were, 
no  doubt,  brought  down  by  that  stream,  which  cuts  across  the 
outcrop  of  the  older  rocks  in  the  upper  part  of  its  course. 

On  the  beaeh  near  Waiohanga  Creek  the  tufaceous  sandstones 
are  intersected  by  a  number  of  parallel  veins,  many  of  which  are 
filled  with  material  derived  from  the  enclosing  rock.  They 
strike  N.E.-S.W.,  and  are  generally  standing  verticaL  The 
tw<»  largest  veins  are  four  inches  and  six  inches  in  width 
respectively.  The  smaller  of  these  divides  near  high-water  mark 
into  two  distinct  veins,  one  of  which  joins  the  larger. 
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A  few  chains  furtlier  along  the  boaob,  still  going  in  the 
direction  of  Tararu,  veins  of  pyritous  quartz  and  large  segn^g;it*Ml 
masses  of  calcite  are  plentiful.  In  the  road  cutting  under  Tardru 
Cemetery  the  tufaceous  sandstones  dip  S.S.E.  at  an  angle  of 
40  deg.,  and  soon  after  passing  Tararu  Creek  the  dip  changes  to 
the  north-west,  the  strata  thu^i  iorming  a  syncline,  by  means  of 
which  the  whole  of  the  ■aadntonei  snd  breccias  jost  described  are 
again  repeated  beloie  the  boondary  of  the  goldfield  proper  is 
reached. 

A  few  yards  past  Magazine  Point  the  ooane  rolcanic  breccias 
and  associated  rocks  rest  upon  tlie  upper  member  of  the  auriferous 
series,  which  is  well  exposed  at  Kurunui  Creek.  There  does  not 
appear  to  \ye  any  unconforniity  or  stratigraphical  break  l>etw'een 
the  two  fotniiitions,  but  the  line  of  junction  is  very  plain,  the 
character  of  the  sediments  of  each  being  very  distinct. 

The  auriferous  series  consists  of  grey  and  yeilowish-grey  and 
sometimes  ferruginous  sandstones,  which  alternate  with  wide 
belts  of  hard  greyish-blue,  ooarser-grained  sandstone,  often  of  a 
felspathio  nature.  The  former  are  of  moderate  hardness^  are 
generally  highly  decomposed,  and  at  the  surface  look  as  if  at  one 
time  they  hsd  been  permeated  in  eveiy  direction  by  thermal 
waters.  The  gold-bearing  veins  are  almost  exclusively  confined 
to  the  softer  decomposed  sandstones.  In  places  the  harder  sand- 
stones pass  un perceptibly  into  angular  breccias,  which  weather  on 
the  surface  into  bright-coloured  clays,  being  very  subject  to 
decomposition  by  atmospheric  agencies. 

From  Kurunui  Creek  to  the  Waiotahi  the  strata  dip  to  the 
north-weet  at  angles  varying  from  40  deg.  to  60  deg.,  but  after 
.passing  the  latter  plaoe  the  dip  rapidly  steepens,  and  soon  after 
passing  the  Saxon  shaft  becomes  vertioal,  and  then  ehanges  to 
south-east,  the  core  of  the  anticline  passing  through  a  point 
between  the  Saxon  mine  and  Waiokaraka  GuUy.  Vvm,  the 
latter  place  to  Hape  Greek  the  whole  of  the  auriferous  rocks  are 
repeated.  The  low  flat  spur  lying  between  the  Karaka  and 
Waiokaraka  is  composed  of  a  series  of  flat-lying  bedded  clajrs, 
sands,  silts,  and  coarse  cemented  gravels,  which  from  their  situation 
must  have  been  formed  by  the  former  during  Pleistocene  timesi. 
At  Hape  Creek  the  gold-bearing  strata  disappear  below  the  coarse 
▼oloanio  breocoaB  and  toflb  wldoh  follow-  in  the  order  of  their 
superposition. 

The  foUowing  sketch  illustrates  the  arrangement  of  the  gold- 
bearing  strata  and  the  position  of  some  of  the  pcinoipel  minea 
along  this  line  of  section : — 


Digitized  by  Google 


Digitized  by  Google 


434 


PB0GSBDIXO8  OV  SSCXIOK  a 


Summarising  the  evidence  disclosed  by  tlio  alx»ve  section^  we 
find  that  there  are  three  great  formations  of  sub-aqueous  origin 
represented  on  the  Thames  Goldfield.  Tabulating  them  according 
to  their  probable  age,  they  are  as  follows : — 

1.  Upper  Eocene — volcanic  breccias  and   tuiis — Moont 

Brown  series. 

2.  Lower  Eocene — auriferous  series — grey  marl  series. 

3.  Paleeozoic — slaty  shales,  &,c. — Te  Anau  series. 

1. —  U/>/>er  Eocene, 

This  formation  covers  by  far  the  greater  part  of  the  peninsula. 
It  consists  of  a  great  succession  of  trachyte  tud's,  andesite-breccias, 
and  fine-grsinea  tit&ceous  sandstone  passing  into  dirty  greenish- 
coloured  grit  beds.  Its  thickness  varies  coosideFably,  but  is 
generally  between  1200  fiset  and  1500  feet.  It  is  frequently 
intruded  by  dykes  of  hornblende-andesite,  augite4uide8ite^  and 
trachyte.  A  fine  example  of  the  former  may  be  seen  on  the  coast 
three  miles  past  Taram,  and  of  the  latter  in  the  valley  of  the 
Kauaeranga,  opjK)site  the  Orphanage.  Veins  of  jiisperoid, 
chak'LHlonic  and  opalline  quartz,  calcite  and  ironstone  are  not 
uncounuon  in  the  breccias  and  liner-grained  tufits ;  but  no  gold- 
bearing  quartz,  so  far  as  I  can  ascertain,  has  up  to  the  present 
time  been  found  in  this  formation. 

In  a  bed  of  blue  tufaoeous  clay  exposed  in  a  rosd-cutting  on 
the  beach,  about  two  miles  north  A  Taram,  there  occurs  a 
quantity  of  selenite,  as  well  developed  crystals  and  radiating 
fibrous  masses.  Near  their  junction  with  the  underlying 
auriferous  series  the  breccias  often  contain  large  quantities  of 
silicified  wood,  as  at  Hape  Creek  and  Kauaeranga,  and  thin  seams 
of  brown  coal  and  coaly  shales,  as  at  Paeroa  and  Owaroa.  The 
presence  of  the  latter  would  indicat<>  an  approach  to  land 
condiiions  at  the  close  of  the  Lower  Eocene  formation,  but,  as 
has  already  been  stated,  there  is  no  stratigraphical  break  to  mark 
an  unconformity.  At  Waiohanga  they  overlap  an  isolated  rocky 
ridge  of  the  paleozoic  rock  j  elsewhere  they  rest  upon  the 
aunferons  series. 

Between  CSape  Colville  and  Te  Aroha  this  formation  is  arranged 
as  a  succession  of  synclinal  and  anticlinal  folds,  the  axes  of  wMch 
have  a  general  north-east  trend.  The  underlying  auriferous 
series  at  the  Thames,  Tapu,  Puriri,  Ilikutaia,  Karangahake, 
Waitakauri,  Te  Aroha,  and  all  the  other  goklhckls  on  the  penin- 
sula, are  exposed  in  the  denuded  cores  of  the  anticlinal  folds. 

It  may  be  interesting  to  note  that  the  Waitakerei  range^ 
extending  between  the  Kaipara  and  Manukau  harbours,  and  the 
great  Pirongia  range,  lying  between  the  Waipa  and  West  Ooast^ 
are  composed  of  similar  rocks.  It  is  evident  that,  during  the 
period  of  their  formation,  the  prevince  of  Auckland  must  haye 
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been  the  scene  of  the  most  violent  and  intense  volcaniu  activity, 
from  strfttigraphical  reasons  I  am  inclined  to  think  that  this 

great  series  is  probably  of  Upper  Eocene  age,  and  contemporary 
with  tlie  i^reat  volcanic  outbursts  which  Uxyk  place  around 
Oamaru  during  the  deposition  of  the  Mount  £rown  or  Hutchison 
quarry  beds. 

2. — Lower  Eaceney  Aurifmm  Series. 

This  formation,  as  we  have  seen,  consists  ju  incipally  of  tine- 
grained  sandstones,  generally  pyritous  and  highly  decomposed, 
alternatiiig  with  saboidinate  bands  of  harder  and  coarser  aand- 
stonei  which  aometiines  pass  imperceptibly  into  breoda  beda  It 
is  exposed  in  the  denoded  core  of  an  antictinei  both  sides  ol  which 
are  overlain  by  the  great  volcanic  breccia  and  tuff  series  just 
described. 

In  his  report  on  the  Thames  Goldiield  in  1882,  Mr.  S.  H.  Cor, 
F.G.S.,  late  Assistant-Geologist,  makes  the  dip  of  the  auriferous 
series  north-west  alont;  the  whole  line  of  exposure  from  Kunmid 
Creek  to  Hape  Creek.    {Geological  Reports,  1882,  pp.  10-12). 

The  elfect  of  this  is  to  place  the  coarse  breccias  and  tuffs  as  the 
lowest  nittraber  of  the  auriferous  series.  At  the  Tararu  end  of 
the  section  these  breccias  are  found  overlyin«:^  the  auriferous 
rocks,  but  Mr.  Cox  gets  rid  of  this  dithculty  by  calling  in  the 
aid  of  a  hypothetical  fault,  the  throw  of  which,  he  says,  would  not 
be  less  than  2000  feet ;  (I.e.,  p.  12),  but  it  is  evident  that  5000  feet 
would  be  nearer  the  amount^  as  the  two  outcrops  are  separated 
by  over  a  mile  and  a  hall  The  hard  sandstone  and  breoda  band 
forming  the  apex  of  the  anticline,  which  follows  the  trend  of 
Waiotahi  Hill  (see  D  on  Section),  is  shown  by  Mr.  Cox  on  his 
map  and  section  as  lying  on  the  highly  denuded  edges  of  the 
auriferous  series.  An  important  result  of  my  survey  of  this 
line  of  section  has  been  to  place  these  rocks  in  their  natural 
position. 

It  is  usual  amon^  most  writers  to  speak  of  tli<'  leefs  at  the 
Thames  as  occurrinjj:  in  volcanic  rocks.  Thi.s,  however,  is  not 
the  case.  The  gohl-hearing  rocks  are  c  losely  hemmed  on  l)oth 
sides  of  the  tield  l)y  coarse  volcanic  breccias,  tutfs  and  as^glo- 
merates,  frequently  intruded  and  interljedded  with  solid  dykes 
and  lavas,  and  this  has  probaldy  led  to  the  error.  The  whole 
of  the  auriferous  series  is  of  undoubted  sub-aqueous  origin.  No 
doubt  much  of  the  material  composing  some  of  the  members  of 
this  series  has  been  derived  from  the  destruction  of  volcanic 
rodcs,  more  especially  the  coarser  breccia  bands,  which,  however, 
are  distinctly  stratified  and  sometimes  contain  laige  fragments 
of  partially-carbonised  wood,  showing  that  the  conditions  of 
deposition  were  probal)ly  estuarine. 

In  his  paper  "  On  the  Rocks  of  the  Hauraki  Goldfields,"  read 
before  the  Geological  Section  of  this  Association  at  last  year's 
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meeting  at  Sydney,  Frofenor  Hattan  deecribes  a  number 
of  igneoBs  rocks  whioh  am  said  to  oome  from  WaioUhi  Oreek, 

Elaraka  Creek,  and  other  places  on  this  goldfield.  He  mentions 
hornblende  and  enstatite^acites,  homblende-andesite,  augit^ 
andesite,  and  enstatite-andesite.  This  is  a  subject  to  which  I 
have  devoted  some  study,  and  I  regret  that  I  am  unable  to 
confirm  this  autlior  s  conclusions.  As  a  result  of  the  closest 
investigation,  I  have  l>een  unable  to  find  any  of  the  above  i-ocks 
in  situ  within  the  boundaries  of  the  goldfield.  Rounded  boulders 
of  hornblende  and  augite-andesites  are  common  enough  in  the  beds 
of  the  Waiotahi  and  Kaiaka  streams,  but  tbey  are  obnonalj  darivad 
from  the  ovarlyiiig  breoeia  and  toff  formation,  irtiibh,  as  I  hmr^ 
pointed  oat^  is  often  intruded  hj  iffneons  dykes,  and  in  plaoea 
contains  huge  angular  masses  of  solid  lara  many  feet  in  diameter. 
I  have  also  examined  many  of  these  so-called  dykes,  both  in  the 
mines  and  on  the  surface,  and  have  no  hesitation  whatever  in 
stating  that  they  are  all  of  clastic  origin.  The  rocks  composing 
these  hard  bands  are  generally  extremely  hard,  and  of  a  dark 
bluish-givy  or  green  colour  when  obtained  in  the  solid.  They 
are  highly  feispathic,  and  hence  v^vy  subject  to  decomposition 
near  the  surraoe,  and  usually  contain  disseminated  nests  and 
grains  of  iron  pyrites,  and  not  uncommonly  weli-developed  prisma 
of  honiblenda  They  are,  in  fact»  indurated  tufas  of  fine  teactore^ 
the  true  character  of  which  can  only  be  determined  by  a  chMO 
stady  of  their  disposition  and  amngement  hi  the  field. 

flu  Character  cf  thB  Auriftrtms  Veins, 

So  far  as  my  observations  go  at  present,  I  am  inclined  to  think 
there  are  no  true  fissure  reefs  on  this  goldfield,  a  circumstance 
which  may  be  partly  accounted  for  by  the  absence  of  intrusive 
dykes  cutting  through  the  auriferous  strata.  The  gold-bearii^ 
veins  occur  as  MdedsegregaHonSi  possessing  in  most  caaes  the 
strike  and  underlie  of  tlM  countey.  A  peculiarity  of  these 
deposits  is  that,  while  the  foot-wall  may  be  well  defined,  the  lode- 
stuff  is  found  to  pass  upward  into  the  country  without  anj 
approach  to  a  hanging-wall  or  defined  line  of  demarcation.  Tliey 
are  al.s(j  very  irregular  in  character,  l)eing  often  elliptical  in  shape 
and  subject  to  great  variations  in  width.  They  often  split  into  a 
number  of  parallel  veins,  and  receive  leaders  or  droppers  from 
the  hanging- wall  side.  The  country  has  a  general  strike  between 
N.N.E.  awl  N.R,  and  the  auriferous  veins  follow  the  same 
geoaial  course.  The  undariie  of  the  veins  is  ako  dependent  on 
the  d^  of  the  strata.  Thus,  whore  tho  dip  is  to  the 
the  vems  underlie  in  ihat  direction,  and  where  it  is  to  the  S.R, 
the  veins  ako  underlie  that  way.  Looking  at  the  aeetion  on  the 
preceding  page,  it  is  obvious  that  the  anticlinal  arrangement  of 
the  auriferous  strata  causes  the  repetition  of  the  auriferous  veina^ 
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fbnt  between  the  Saxon  mine  and  Shellbaok  Creek,  and  again 

between  the  former  and  Hape  Creek ;  or,  in  other  words,  the 
gold-bearing  veins  being  worked  at  Kuninui  Hill  are  the  same  as 
those  at  Una  Hill,  while  those  between  the  Saxon  mine  and  the 
Waiotahi  hud  their  equivalents  on  the  opposite  side  of  the  anti- 
cline, the  great  dome  of  which  has  been  cut  down  almost  to 
sea-level  by  the  Karaka  stream. 

Besides  these  gold-bearing  veins,  the  auriferous  series  contains 
what  are  locally  termed  Mi  Theee  oomiat  of  great 

segregated  bodies  <tf  flinty  quarts,  which  sometinMe  ran  pacallel 
with  the  ooontry^  sometimes  across  it,  bat  are  not  ooiKtiiinoiM 
either  in  length  or  depth  for  any  distance.  In  his  report  on  this 
goldtield«  in  1S82,  Mr.  Cox  speaks  of  these  deposits  as  cross-coursis^ 
but  their  character  and  behaviour  are  altogether  different  from 
those  of  cross-courses,  and  thov  certainlv  do  not  deserve  tlie  name. 
IV'sts  of  samples  from  a  number  of  these  reefs  at  the  School  of 
iSliiies  in  all  cases  prove<l  the  presence  of  ^old  and  silver,  the 
bulliuu,  iu  a  few  instances,  being  worth  as  much  jis  £11  per  ton, 
largely  made  up  of  silver.  When  the  richer  parts  of  the  field 
become  worked  out  these  will,  no  doubt^  fonn  a  vialiiable  asset 

The  Great  Moanatairi  Fault. 

This  fault  is  of  more  than  usual  interest  and  importance.  In 
the  first  place  it  is  of  recent  date,  a  fact  which  is  satisfactorily 
proved  by  its  havinsj  drawn  down  the  old  tioor  of  the  harbour, 
with  its  accumulations  of  recent  shells,  sands  and  gravels,  a 
distance  of  several  hundreds  of  feet.  On  the  other  hand,  its 
course  is  as  plainly  marked  on  the  surface  as  that  of  the  great 
Kaikoiira  fault,  a  slight  displacement  of  which^  it  will  be  remem- 
bered, laet  year  caused  the  alarming  earthquakes  at  OhristohiuN^ 
and  the  Hauamer  Plains.  Where  it  crosses  compact  rocks  on  the 
snrface  the  striations  and  slickensidesareas  &esh  as  il  thelsnlting 
or  sliding  had  only  taken  place  yesterday. 

This  fault  is  an  important  factor  with  regard  to  the  distribution 
of  the  gold.  It  runs  almost  at  right  angles*  across  the  general 
trend  of  the  gold-bearing  strata.  It  crosses  Hape  Creek,  as 
shown  on  the  ficcompanying  geological  sketch  map,  immediately 
below  the  gorge,  mid  thence  follows  along  the  foot  of  Una  Hill  to 
Karaka  straanii  whenoe  it  passes  siaronn  &e  ridge  to  the  Waiotahi, 
and  then  onwafd  to  Moanatairi  Hill»  beyond  whieh  it  bends 
sUf^y  to  the  north-west,  and  enters  the  sea  a  little  beyond  the 
month  Shellback  Creek.  The  course  of  this  fault  is  marked  on 
the  sorfiftce  by  a  line  of  depression,  which  can  easily  be  traced  by 
the  eye.  Its  hade  is  towards  the  harbour,  that  is,  to  the  westward, 
thus  indicating  this  as  the  downthrow  side.  A  moment's 
consideration  will  show  that  the  country  at  the  sea  level  is  the 
same,  or  corresponds  with  that  at  a  height  of  about  300  feet  above 
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the  sea  on  the  upper  side  of  the  fault,  the  amount  of  vertical 
displacement  beinj^  aV>out  300  feet.  The  effect  of  this  will  l>e 
better  understood  when  it  is  stated  that  a  })ore  put  down  from 
the  Moanatairi  tunnel,  on  the  upthrow  side  uf  the  fault,  would 
explore  lower  country  and  reach  the  old  tiooi-  or  basement  rock 
in  a  shorter  distance  than  a  bore  put  down  from  the  foreshore, 
which  has  been  carried  down  in  recent  times  several  hundreds  of 
leet  from  its  original  positiDn.  Besides  vertical  downthrow,  this 
fault  has  also  caused  a  certain  amount  of  Jatersl  displaoement^ 
which  must  always  be  taken  into  consideration  when  conducting 
explorations  from  the  low  side  to  the  high  side  of  the  fault* 
Besides  the  Moanatairi  fault,  there  is  what  is  locally  known  as 
the  beach-slide.  It  appears  that  in  driving  from  the  mines  on  the 
foreshore  towards  the  harbour  a  loose  formation  of  shelly  sands 
and  gravels  is  met  with,  which  has  led  to  the  Ijelief  that  the 
country  is  cut  ofi*  in  this  direction  by  a  slide  or  fault.  1  am 
inclined  to  think  that  no  fault  eadsts  along  this  line,  the  appear- 
ance being  sunply  caused  hy  iirmng  out  of  the  amniry  into  we  old 
harbour. 

3. — Palaozoic — Te  Anau  Series, 

This  formation  forms  the  floor  or  basement  rock  of  the  peninsula, 
but  it  does  not  reach  the  surface  within  the  limits  of  the  Tliames 
Goldfield  proper,  nor  has  it  been  reache^l  in  any  of  the  mines. 
It  crops  out  on  the  shores  of  the  firth,  al>out  a  mile  north  of 
Tararu  stream,  forming  Kocky  Point,  whence  it  exten«ls  eastward 
to  the  upper  part  of  Waiohanga  Greek.  It  consists  of  blue  and 
grey  banded  slaty  shales,  which  are  followed  by  yellowish-gre/ 
silicious  mudstones,  which  seldom  show  distinct  stratification,  bat 
are  jointed  in  all  directions,  the  joints  being  often  stain^  or 
filled  with  yellow  ocherous  clays.  Professor  Hutton  in  1869,  and 
Mr.  Cox  in  1882,  spoke  of  this  mudstone  as  a  felsite.  In  1887 
the  former  re-examined  tliis  point,  and  in  his  paper  on  the  "  Rocks 
of  the  Hauraki  Goldfields  "  states  that  he  is  now  convinced  of  its 
clastic  origin,  a  conclusion  which  I  can  fully  endorse. 

These  shales  and  mudstones  are  of  uncertain  age,  as  no  fossils 
have  yet  been  found  in  them,  but  they  most  probably  belong  to 
the  Pabeofloio  period.  At  any  rate^  they  bear  a  strong  resem- 
blance to  the  rocks  forming  the  Taupiri  range^  on  whose  flanks 
occur  fossiliferoos  rocks  of  undoubted  Ttiassic  age. 

At  the  Thames  the  gold-bearing  veins  occur  in  the  fskpathic 
and  tufaceous  sandstones  of  Eocene  age^  atTaupoandCofomandel 
goldfields  they  occur  both  in  the  tufaceous  sandstones  and  in  the 
underlying  slaty  shales  and  mudstones.  At  Coromandel,  for 
instance,  we  have  the  celebrated  Kapanga  mine  in  the  tufaceous 
sandstone,  and  the  Tokatea  and  Bismark  mines  in  the  slaty 
shales,  near  their  junction  with  the  overlying  tufaceous  sand- 
stones. 


Digitized  by  Google 


moonimrctt  ov  laonoir  a 


439 


On  the  coast  between  Waikawaa  and  Tapu  the  slaty  shales 
•re  intruded  by  eight  dyke-like  masses  of  homblendo  andwrite^ 
which  are  well  exposed  in  the  road  cnttings. 

Future  ProspHh  of  the  Thames  GMfieU, 

Up  to  to  the  present  time  the  mining  operations  on  this  tield 
have  been  almost  ezdusively  confined  to  a  small  area  on  the 
teeshore,  embfadng  altogether  little  more  than  a  square  mile  of 
oountry.    I  have  already  pointed  out  that  the  aunferous  series, 

with  its  gold-bearing  veins,  possess  a  general  K.N.R  or  N.K 
strike,  and  a  reference  to  the  accompanying  map  will  show  that 

it  passes  as  a  narrow  belt,  about  a  mile  and  a  quarter  wide, 
north-eastward  to  the  upper  parts  of  Tararu  and  Otonui  streams, 
and  thence  onward  in  the  direction  of  Mercury  Bay.  I  am 
fully  convinced  that  the  prospects  of  Hndin;^'  payable  gold  in  the 
forest  country  just  indicated  are  sutticiently  encouraging  to 
warrant  the  thorough  exploration  of  that  portion  of  the  tield. 
The  country  is  broken  and  heavily  timbered,  but  these  obetaoles 
oould  easily  be  overcome  by  a  judicious  expenditure  in  making 
paek  or  even  blaze-tracks  in  the  more  inaccessible  parts. 

Coming  back  to  the  limits  of  the  present  goldfield,  it  is  obvious 
on  all  aides  that  the  mining  of  the  past  has  been  confined  to  the 
winning  of  gold  from  the  veins  near,  or  only  a  few  hundred  feet 
below  the  surface.  Yet  veins  carrying  payable  gold  have  in 
many  instances  l)een  proved  to  live  into  the  "  low  levels,"  the 
term  generally  applied  to  the  country  l)elow  400  feet.  A  large 
and  wealthy  area  of  deep  ground  exists  between  the  Saxon  mine 
and  the  Big  Pump,  and  even  a  larger  and  ridier  between  the  old 
Queen  of  Beaugr  mine  and  Ebpe  Creek,  extending  right  across 
Block  Ko.  XX vll.  The  neglect  of  this  rich  ground  IS  no  doubt 
doe  to  the  ^Mst  that  hitherto  the  gold  has  slways  been  found 
socesrible  to  the  surface,  and,  in  oonsequenoe,  mining  companies 
have  not  considered  it  necessary  to  incur  expenditure  in  seeking 
gold  at  lower  levels  ;  but  as  the  accessible  gold  must  soon  become 
exhausted,  the  working  of  the  deep  ground  must  attract  the 
attention  of  the  mining  community  at  an  early  date,  and  it 
would,  I  think,  be  a  matter  for  regret  if  its  development  is  left 
to  foreign  skill  and  capital  rather  than  to  local  enterprise.  As  the 
lowMT  Imls  are  opened  out^  the  Thames  will  become  one  of  the 
richest  and  most  pix)ductive  goldfields  in  Australasia. 


8.— COAL:  ITS  ORIGIN  AND  PROCESS  OP 

FORMATION. 

By  Jamks  Mklvin. 
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9l— NOTES  ON  AN  ANNELID  FORMATION 
IN  QUEENSLAND. 

By  Jamss  Smith. 

[Adstract.] 

I  DBSIRE  to  draw  attention  to  a  discovery  of  fossil  annelids  near 
RockliJimpton,  in  Queensland.  Argillaceous  shales  which,  so  far 
as  I  am  aware,  are  azoic,  occur  at  intervals  from  Broad  Sound  to 
Brisbane,  and  from  the  islands  in  the  sea  at  Emu  Park  on  to  the 
Dawson  Kiver.  They  are  interrupted  by  layers  of  basalt,  which 
appear  to  have  come  to  the  surface  through  weak  points  in  the 
■mues,  and  to  have  partly  overflown  them.  The  FenesteUa  and 
annelid  beds  were^  I  think,  laid  nnoonfarmably  upon  than.  The 
entirely  di£brent  oompodtion,  the  unique  character  of  the  endoaod 
fowils,  the  opposing  dip  and  the  altered  slope  in  the  short  distance 
warrant,  I  think,  the  supposition  of  unoonfonnahililiy,  though 
the  junction  is  not  absolutely  seen. 

The  annelids  also  are  found  lying  loose  in  little  slabs  all  over 
the  country,  and  away  in  the  upper  reaches  of  the  Fitzroy,  over 
a  country  one  huiithed  square  miles  in  extent.  The  one  drawn 
by  Mr.  Etheridge  was  found  on  the  top  of  the  Athelstane  Kange, 
along  witii  otMra  in  my  oolketaMi.  Xb^  are  got  in  all  the 
neighboaring  guUies,  and  help  to  taaoadamiae  the  ttreeticf  Noitk 
Bodchampton.  They  have  m  the  most  part  been  lost  to  us  by 
denudataCML 

These  annelids  seeaa  to  have  been  in  solitary  possession  of  the 
sea  be<l  at  this  point,  not  a  sign  of  coral,  shell,  or  other  form  of" 
life  appears  amongst  them  or  in  the  intervening  beds.  They 
occur  only  in  the  blue  thin  beds,  made  of  mud,  in  which,  during 
life,  they  grovelled  and  burrowed,  disappearing  entirely  during 
the  formation  of  the  hard  indurated  sandstones,  and  apparently 
returning  some  half  dozen  times  at  intervals. 

The  lowest  bed  in  which  they  appear  is  the  riohest  in  them,  and 
here  they  aMain  iheir  maximum  sise  of  12  inches  in  length  awL 
^  inoh  in  width  (the  head  and  hinder  part  being  wanting).  They 
are  curved  in  a  serpentine  manner.  In  the  higher  beds  thsgr 
dwindle  away  to  small  dimensions,  becoming  thread-like  in  siseu 
They  were  distinctly  segmented,  and  supplied  with  cirri  and  with 
processes  like  the  legs  of  centipedes. 

These  annelids  are  not  to  be  confused  with  another  series  of 
which  I  have,  at  Wilangi,  found  the  tunnels  occupied  by  them 
during  life  in  the  upper  beds  of  the  desert  sandstone  (?)  These 
tunnds  ramify  in  all  direetionS|  and  the  worms  appear  to  have 
lived  in  communities,  and  used  the  passages  in  commoiiy  just  like 
ants  in  their  galleries. 
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la—OBSBRVATTOKB  ON  THE  TERTIARY  AND  P08T- 

TERTIAllY  GEOLOGY  OF  SOUTH-WESTEK^^  VIC- 
TOEIA. 

By  JoHV  DsHNAOT,  F.G.S.,  F.C.&,  Gorr.  Mem.  Roy.  8oa,  S.A. 

The  region  referred  to  in  this  paper  forms  the  basin  of  the 
CUeneIg  River,  and  oomprises  the  counties  of  Follett,  Normanby, 
DniidMy  and  tfae  sonihefti  half  of  -  Lowan.  With  tha  eKoeption 
of  Dimdaa  and  a  muAi  portion  of  Nonnanfay,  it  may  ba  deaeribad 

gentfally  as  an  extensive  limestone  formation,  of  Tertiary  age, 
OFodain  either  by  baaalt  or  by  drift  sands  and  gravab.  In 
places  the  limestone  crops  out  in  ridges,  but,  when  covered  by 
the  more  recent  deposits  mentioned,  it  is  nlways  found  at  a  short 
distance  below  the  surface,  and  is  thus  frequi'iitly  exposed  in  the 
channels  of  creeks  and  rivers.  The  (rlerielg  has  for  more  than  a 
hundred  miles  of  its  course  carved  out  a  deep  as  well  us  wide 
gorge  through  beds  of  limestone.  One  is  much  struck  by  the 
hfli^t  of  the  oliA  on  the  Glenelg  at  Dartmoor,  aIso  by  their 
great  digtance  apart — that  is,  by  the  width  of  the  gorge  throQ^^ 
wfaioh  the  river  nma.  Not  only  is  this  noticeable  for  the  Glen^, 
but  even  in  the  case  of  insignifioant  streams,  or  rather  orooke^ 
which  flow  into  it.  The  Olenelg  gorge  is,  at  Dartmoor,  perhaps 
as  much  as  a  mile  across,  and  that  formed  bv  the  Glenanlin 
Creek  nearly  half  a  mile,  though  it  is  but  ;i  puny  stream.  The 
actual  channel  of  the  Glenelg  is  much  iucivrised  in  volume  during 
winter  floods,  but  even  then  it  never  approaches  the  top  of  the 
cliffs.  From  i)rik  Drik  the  width,  but  not  the  depth,  of  the 
gorge  gradually  diminiahei,  and  dose  to  the  month  of  the  river  it 
ia  only  from  100  to  200  yards  aeroaa.  The  friable  nature  of  the 
limestone  oanaea  it  to  snffer  degradation  rafndly  when  onoe  it 
beeomes  subject  to  atmospheric  wear,  and  it  is  possible  that  in 
course  of  time  the  gorge,  even  there,  may  yet  widen  out  from 
this  cause  alone.  If  this  is  the  only  rnu?:e.  then  at  Dartmoor 
and  upwards  the  river  must  have  been  lowing  a  longer  time  than 
near  its  mouth. 

From  various  portions  of  the  strata,  I  have,  during  the  last 
few  years,  collected  nearly  a  thousand  species  of  fossils,  the 
majority  of  which  have  been  determined  by  Flxyfessor  Tate. 
With  their  aid,  and  by  noting  the  relative  positions  of  the  bed% 
the  Tertiaries  and  Post-Tertiaries  of  the  district  can  be  dassiiied 
into  several  well  defined  groups,  which  will  be  discussed  in  the 
order  of  their  deposition,  beginning  with  the  lowest 

'  I. — ^LowBR  Tbbtiabt. 

As  the  celebrated  shell  beds  at  Muddy  Creek  have  been 
described  by  me  quite  recently,  the  remarks  now  made  upon  them 
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will  be  brief,  and  confined  mainly  to  their  relations  to  other 

members  of  the  Tertiary  series. 

In  the  Grange  Bum,  and  at  a  lower  level  than  any  of  the 
Mudfly  Creek  sections,  a  great  change  is  observed  in  the  cliaracter 
of  tile  strata.  The  soft  clayey  beds,  so  rich  in  molluscari  forms, 
give  place  to  a  hard  polyzoal  limestone,  contiiining  numerous 
spines  of  echini,  but  only  occasional  shells.  A  similar  rock  forms 
high  cliffs  on  the  Glenelg  and  Crawford  rivers,  and  crops  out> 
amongst  other  localities,  on  the  Soath  Australian  border  near 
Apsley,  and  in  the  Salt  Greek  at  BeigholnL  IVofasaor  Tate 
records  the  ooeurrenoe  of  strata  presenting  the  same  general 
characters  on  the  Mnrray  Cliffs  near  Hotgan,  where,  just  as  in 
the  Grange  Bum,  the  gastropod  beds  are  succeeded  by  limestone* 
and  calciferous  rocks,  with  pectens,  palUobranohS|  echinodermai 
polyzoa,  »tc.,  as  the  prevailing  fossils.* 

In  speaking  of  the  River  Murray  section,  Professor  Tate  says, 
**  Here,  because  of  the  slight  admixture  of  ar^llaceous  matter  in 
the  matrix,  the  tests  of  gastropods  and  of  many  bivalves  have 
been  well  preserved,  but  this  condition  is  maintained  only  for 
about  350  yards,  messnred  along  the  front  of  the  cliff;  bmrood 
that  the  shells  gradually  disappear  with  the  diminution  of  the 
clay,  and  finally,  at  half  a  mile  distant*  the  beds  have  merged 
into  the  linies tones,  cavemed  with  caatSi  and  the  ordinarj 
calciferous  rock." 

This  description  would  serve  ahnost  as  well  for  the  st^ctiuns  on 
the  Grange  and  Muddy  Creeks,  the  only  ditference  bein^^  tliat  the 
change  from  argillaceous  deposits,  with  their  profusion  of  fossils, 
to  the  polyzoal  rock  is  here  a  sudden  and  not  a  gradual  one. 
Collecton  at  Muddy  Creek  have  always  found  it  difficult  to  tear 
themselves  away  from  the  prolific  shell  beds,  and  the  less  inviting 
polysoal  rock,  close  at  hand,  has  thus  been  almost  entirely 
ni^lected.  Whoever  undertakes  its  examination  is  likely, 
however,  to  be  amply  rewarded,  and  I  strongly  advise  some  of 
our  young  Victorian  geologists  to  commence  the  work. 

From  a  portion  of  the  rock,  detached  on  a  late  visit,  I  obtained 
a  few  specimens,  which  were  sent  to  Professor  Tate  for  deter- 
mination. His  report  upon  them  is  so  interesting,  and  so  fully 
supports  the  argument  of  this  paper,  that  I  quote  it  verbatim, 
"The  Grange  Burn  fossils  are  Eocene.  I  identify  them  a* 
follows: — 

Terebrattdlina  scoulari^  Tate  ;  a  common  £ocene  species. 
Tercbratella  tubulifera,  new  sp. 

Isis,  sp.  undescribed ;  Eocene  at  Mount  Gambier,  Muddy 

Creek,  and  Yorke  Peninsula. 
Tsmmehinus  mnms,  Laube  ;  Eocene,  River  Murray  cliffs. 


•  ■  Notes  on  the  Physicui  aii>l  Oeokfloal  VittarMof  tiM  Battn  of  tlM  Low«r Monay  Vnm2* 
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OfbiUndes  MhUa^  HbwMi  ;  Eocene^  Muddy  Greek. 
Nummularia  varMaria,  Stmtrby  ;  Eocene^  Europe,  Muddy 
Creek. 

Pecten  sp^  periiftps  a  variety  of  P.  fimlekeriJ* 

On  the  Glenelg  no  argillaceous  deposits  have  been  met  with,, 
the  cliffs  being  composed  either  of  limestone,  in  which  fossils  are 
rare,  or  of  the  polyzoal  rock.  At  the  Blufl^  a  few  milee  south  of 
CSaaterton,  the  following  were  gathered : — 

Waldhcimia  gratidis  Pecten  deformis 

Waldhcimia  in  soli ta  Echinus  woodsii 

Waldhcimia  garibaldiana  Eupatagus  murrayensis. 

Magasella  compta.  Echinolampus  sp. 

From  the  perpendicular  oliffis  at  Dry  Creek,  about  six  mileff 
Crmu  the  mouth  of  the  same  river,  I  obtained 

TerebrahUa  vitnaides  Echinolampus^  n.  sp, 

WaMeimia  garibaldiana  PecUn  siuriianus 

Monostychia  austraiis  Peeien  semi'ktiris 

Ostna  t  arenieaia  Pecten  polymorphoidts 

Pecten  gambterensis  Hemiptagits  forbesii 

Pecten  foukheri  Eupatagus  murrayensis 

Brissiopsis  arcfieri  A/agaseila  compta 

Echinolampus  gambterensis  Leiocidaris  austraiis. 

A  oollection  from  the  Crawford  River  contained 

Waldhcimia  insoiita  Cyprcca  sp. 

Waldhcimia  sp.  Magasella  woodsiana 

Puten  Joulcheri  EchtnaUm^s  sp. 

Pecten  siuriianus  Thrbo  sp. 

Conus  sp. 

and  some  casts  of  bivalves  which  cannot  be  determined. 

A  few  years  ago  some  fossils  were  found  in  the  Border  quarries, 
near  Apsley,  by  a  road  oontraetor,  who  obligingly  allowed  me  to 
dioose  what  I  pleased.  I  selected  one  or  two  specimens  of  every 
fossil  he  had,  which  comprised — 

Waldhcimia  garibaldiana  Pecten  gamhicrcnsis 

Magasella  compta  Pecten  siurtianus 

Cypraay  1  ^igas  Echinolampus  gambicrensis 

Cypraa  sp.  Echinolampus  sp, 

AiuriOj  f  austraiis  Hemiptagus  forbesii 

CassiSi  textiUs  Arachnaides  austraiis 

Trochus  sp.  Echinus  wootlsii. 

Cerithium  sp.  Mactra  sp. 

Siliguaria  sp.  Natica  sp. 

Cardium  Victoria  Leiocidaris  austraiis 
Chione  sp. 
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The  identified  fossils  of  the  above  lilts  are,  with  one  or  two 
exceptions,  also  recorded  from  the  Murray  olifiB,  either  from  the 
guBtropod  beds  or  £rom  the  calcifeEOiis  rock.  A  large  proportioiii 
oE  them  occur  also  in  the  lower  beds  at  Muddy  Creek.   In  bis 

ttrtide  on  the  Basin  of  the  Lower  Murray,  Professor  Tate 
classes  together  the  three  beds  just  named  in  the  Middle 
Mnrravian  group,  which  correspondis  very  nearly  with  that  which 
is  here  called  Lower  Tertiary.  By  Victorian  geologists  the 
Muddy  Creek  beds  are  usually  termed  Oligocene,  and  those  on 
the  Glenelg,  Miocene,  but  this  classitication  is  not  universally 
accepted.  Professor  Martin  Duncan,  F.R.S.,  in  remarking  upon 
the  Australian  Tertiary  beds  known  to  him  from  fossils  and 
rock  roedmens  sabmittod,  as  well  as  tbrou^  survey  reports, 
advised  that  they  should  all  be  called  Cainosoic,  without  further 
subdivisioD,  as  lie  considered  the  upper  member  of  the  foswlfarans 
series  to  be  merely  a  deep-sea  deposit  (in  a  general  sense),  and 
contemporaneous  with  those  below  it.*  From  a  perusal  of  bia 
article,  I  understand  Professor  Duncan  to  mean,  by  the  upper 
member  of  the  series,  the  calciferous  rock  of  the  Glenelg  ana  its 
equivalent  on  the  south  coast,  and  by  the  lower,  the  gastropod 
beds  of  Spring  Creek  and  other  places  on  the  same  coast. 

The  recognition  of  two  separate  zones  in  the  Muddy  Creek 
beds  hss  muterially  modified  the  estuooate  formed  of  their  age 
when  tbe^  were  supposed  to  oonsist  of  a  single  deposit.  On  t£e 
basis  <ji  the  percentage  of  living  to  extinct  rorms,  the  upper  may 
still  be  regarded  as  Oligocene,  or  perhaps  early  Miocene,  but  the 
lower  should  now  be  referred  to  the  Eocene  period.  That  the 
fossils  of  the  Grange  Burn  polyzoal  rock  are  of  a  marked  Eocene 
type  has  already  been  noted.  The  Glenelg  and  Apsley  deposits 
must,  I  think,  be  placed  in  the  same  group,  not  only  on  account 
of  the  community  of  fossils,  but  also  because  of  the  significant 
fact  mentioned  by  Professor  Tate,  that  the  equivalents  of  the  two 
sets  of  strata,  viz.,  the  gastropod  bed  and  the  calciferous  rock, 
are,  in  the  Biver  Murray  sections,  inseparable. 

This  view  is  confirmed  by  the  occurrence  of  fosals  belonguig  to 
the  lower  sone  of  Muddy  Creek  at  several  localities  in  the  Glenelg 
basin,  as  well  as  in  the  neighbourhood  of  Apsley.  They  have 
been  mostly  found  in  well-sinkings,  and  their  number  is  therefore 
not  great,  especially  as  the  settlers  seldom  think  it  worth  while 
to  preserve  such  apparently  useless  articles  as  fragile  or,  perhaps, 
even  fragmentary  shells.  In  common  with  other  searchers  after 
natural  curiosities,  I  have  often  been  tis  much  annoyed  as 
interested  by  being  /old  of  strange-looking  objects  unearthed  by 
a  hospitable  frieiul,  but  which  he  bad  unfbftnnately  latt  some 
time  previously. 

At  Tea-tree  Greek,  near  Harrow,  casts  in  ironstone  of  the 
following  jpedes  were  obtained : — 

•  QMrf.  Jb«p.  Gtof.  Sse.,  xsnU,  9,  S84  (1870). 
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Cyprcea  contusa 
CypriEa  platypyga 
Cypriza  sp. 
Trivia  t 

Volitta  t  m^myii 
VoAfia  iwo^p, 
THton  iumulMus 

Conus  sp, 
AndUaria  sp, 

Ehurna  1 


Margiiiella  propinqua 
Fleurotoma  haastii 
Natica  1  limata 
Trochussp, 
PteUn  t  foukhm 
CttmUeBa  corioensis 
CMkme  sp. 

IValdheimia  grandis 
Waldheimia  garibaldiana 
Tmbrahiiina  staulari 


StmtMssis  transenna 

Some  well-preserved  Lower  Tertiary  shells  were  also  got  in  a 
well-ainking  as  far  e€ist  as  Mount  Arapiles,  a  few  of  which  were 
glTen  to  me^  : — 


TurriUUa  aidinga. 

At  Portland  there  is  an  outcrop  of  a  chalky  limestone,  from 
which,  in  addition  to  nuoieroHB  specimens  of  Hemiptagus  forbtsii 
and  MagaseUa  (omptay  I  have  also  obtained  a  east  of  CuaUkta 
toHpensis,   Thongh  this  rook  has  jrielded  so  few  fossils,  it  shoidd» 

no  doubt^  be  cla^ied  with  the  Glenelg  and  Apsley  strata. 

Before  ooaeltiding  my  remarks  upon  this  division  of  the- 
tertiaries,  it  may  not  be  out  of  place  to  advert  briefly  to  the 
interesting  fossiliferous  formation  at  Schnapper  Point.  Numerous 
specimens  have  been  obtainefl  from  it,  but  they  have  only  lately 
been  even  partially  catalogued.  In  his  revision  of  the  Australian 
Tertiary  Mollusca,  Professor  Tate  has  described  96  fossils  from 
this  place ;  but  his  work,  though  well  advanced,  is  not  yet 
oomplste^  and  many  more  species  remain  to  be  dealt  with.  On  a 
late  visit  I  oolleeted  63  qMcies,  additional  to  those  already 
mentioned,  making  a  total  of  159  species  known  to  me.  They 
include  131  Muddy  Creek  shells,  of  which  no  less  than  121  are 
pocnHar  to  the  lower  zone,  while  seven  others  belong  to  both 
zones.  The  remaining  three  are  characteristic  shells  of  the  upper 
zone,  viz.,  Myodora  (iquilateralis^  Johnston ;  Nucula  tumida, 
T.  Woods  ;  and  Marginella  aff.  ovulum,  Sowerby,  of  which  the 
two  last  have  })een  found,  though  very  i*arely,  in  the  lower  also. 
We  may  conclude,  therefore,  that  the  Schnapper  Point  section  is 
nearly,  if  not  exactly,  on  the  horiaon  of  the  cider  beds  at  Hnddy 
Creek. 


Cypfmanmsrttwma 

Valuta  anti-di^ulata 


Cydsnta  sub-mttUistriata 

Chione  aff,  C,  annoMoiea 

Pedunculus  mccoyii 
Myodora  tenuistrata 
£nkUis  manteUi 


Daphnella  sp. 
Clathurella  sp. 

pie  u  rata  ma  sp. 
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II.  — Middle  Tertiary. 

This  divnsion  contains  the  Ostrea  limestone  and  the  upper 
deposit  at  Muddy  Creek,  the  latter  of  which  has  not  been 
recognisetl  elsewhere  in  Victoria.  The  deposit  at  Cheltenliam, 
that  at  Jetuniy's  Point,  and  the  superior  beds  of  Table  Cape, 
Taamaiiia,  possess  some  of  Its  chMmcteristio  foms;  hnt  tlioi^ 
they  all  belong,  probably,  to  the  same  group,  none  of  them  can 
.be  considered  the  full  equivalents  of  this  well-marked  lona 

In  South  Australia  a  i,'roup  of  strata,  comprising  the  oyster 
tbeds  of  the  Murray  Clirt's,  Aldinga,  <kc.,  has  Vieen  termed  Upper 
ISTurravian  by  Professor  Tate,  who  has  described  fifty-two  fossils 
from  it.  Anion fjst  them,  twenty-two  are  identical  with  Muddy 
Cret'k  species,  eii,'ht  of  which,  or  fifteen  per  cent.,  are  represented 
in  the  lowrr  Ijcds,  and  sixteen,  or  thirty-two  per  cent.,  in  the 
upper.  The  percentage  of  living  to  extinct  species  in  the  latter 
has  been  shown  to  amount  to  6*5,*  or  mudi  ^e  same  as  in  the 
Upper  Murravian,  where  it  is  5*8.  It  is  not  possible  to  correlate 
these  two  sets  of  strata  definitely,  but  from  the  general  resem- 
blance of  their  fossils,  as  well  as  from  other  consideratioiiSy  they 
may  be  rei^arded  as  near  o({uivaIents. 

Oyster  beds  of  considerable  thickness  also  overlie  the  Older 
Tertiary,  at  Portland,  on  the  Glenelf^  Cliffs,  and  in  otlier  portions 
of  the  counties  of  Nornianby  and  Jb'ollett.  but  they  are  evidently 
younger  than  those  on  the  Murray.  In  the  neifrhbourhood  of  the 
Glenaulin  Creek,  at  Dartmoor,  and  throughout  the  south  of 
•Follett,  oyster  shells  are  often  turned  up  by  the  plough,  while  on 
the  baiiks  of  the  Oleoelg,  interesting  sections  of  the  beds  are 
visible  at  intervals,  from  a  few  miles  north  of  Limestone  Oreek 
almost  to  its  mouth.  Usually  the  only  fossil  is  the  prevailing 
oyster,  but  at  Ascot  Heath,  near  Dartmoor,  several  others  occur, 
inducting  numerous  and  fine  specimens  of  Pecten  mcridionalis^ 
Brazier,  and  Mytilus  chorus^  Molina  ( M.  /afus,  Lfim.).  In  all, 
howev«M-,  only  .six  identifiable  fossils  have  Ix-en  found,  but,  as  four 
of  tlieni  belong  to  existini[f  species,  the  deposit  may  be  fairly 
•classed  as  the  youngest  member  of  the  Middle  Tertiary. 

At  Ascot  Heath  it  merges  gradually  into  the  underlying 
caldferous  strata,  but  at  PorUaad  it  is  sharply  separated  from 
the  chalk  rock  bmieath  by  a  thin  layer  of  rounded  pebbles.  Just 
as  in  the  case  of  the  remarkable  nodule  band,  which  divides  the 
'Upper  and  lower  zones  at  Muddy  Creek,  this  indicates  a  break 
in  the  succession  of  the  tertiaries,  and  serves  as  a  line  of 
ilemarcation  between  the  older  and  younger  groups. 

III.  — Upper  Tertiart. 

On  the  completion  of  the  Ostrea  Limestone  deposit,  a  long 
interval  elapsecl,  unrepresented  in  south-western  Victoria  by  any 

•«*  Notes  on  the  Muddy  OredcBcda."  JB«r.  *e.  X88t. 
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known  fossiliferous  stmti.  A  large  portion  of  the  area  must 
still  have  been  submerged,  but  such  was  not  the  case  for  all  of  it, 
as  tlu'  liigh  lands  of  Dundas  and  the  northern  part  of  Normanby 
are  olil  land  surfaces. 

One  deposit  recognised  consistii  of  the  disintegrated  renmins  of 
l^ranitic,  metamorphic,  and  MUiclstone  rodn  belonging  to  tbe 
Orampian  aeries. 

There  are  alio  beds  of  ironstone  gravelt  of  »o  gn<^  thickness, 
but  covering  the  sofCm  of  the  oonntry  like  a  mantle^  and  resting 
alike  OB  palsocoio,  mesoEoic,  and  tertiary  strata.  A  gentlenaa 
of  my  acquaintance,  who  travelled  a  good  deal  in  tliis  region,  was 
so  struck  by  the  prevalence  of  gravel  over  such  wide  areas,  that 
he  could  only  explain  its  origin  by  supposing  that  it  had  fallen 
from  the  clouds.  A  much  more  ft-asible  exjilanation  can,  however, 
be  given.  The  iron  Ima  been  precipitated  iu»  limonite,  or  bog-iron 
ore,  from  water  holding  it  in  solution.  Fine  mammillated  nodules 
of  bog-iron  ore  can  be  obtained  at  the  bottom  of  some  of  the 
swamps  in  various  parts  of  the  district^  while  small  pe»«haped 
fragments  are  abundant  in  eveiy  wateroonrae.  The  iron  oxide 
has  also  served  as  a  cementing  material  for  masses  of  sand  derived 
from  the  decay  of  the  rocks  just  mentioned.  The  iron  itself  has 
probably  come,  in  tlie  first  instance,  from  discomposed  trappean 
and  basaltic  rocks,  remnants  of  which  still  exist  in  certain  portions 
of  tlie  region.  This  explanation  would  not,  perhajis,  sutiice  if  the 
swamps  and  morasses  had  always  been  conlined  within  their 
present  limits,  as  ironstone,  evidently  in  sUu^  is  abundant  in 
places  where  water  now  aeldom  remaina  on  the  groond  lor  any 
length  of  time.  But  the  country  is  generally  level,  and  it  would 
only  require  a  heavier  rainfall  to  flood  a  great  part  of  it.  Professor 
Tate  has  given  sound  reasons  for  concluding  that  Southern 
Australia  baa  undergone  a  gradual  dessication,  the  rainfall  in  past 
ages  having  been  much  groater  than  at  present.*  Such  being 
the  case,  larg«'  tracts  would  be  coveretl  by  permanent  swamps, 
and  the  precipiUition  of  iron  oxide  over  an  extended  area  is 
easily  accounted  for.  In  fact,  the  presence  of  these  extensive 
deposits  of  bog  iron-ore  lends,  1  think,  strong  support  to  the 
arguments  of  those  who  daim  for  Tietoria  a  humid  dimate  In  the 
Pliocene  period.  It  is  not|  of  course^  contended  that  this  iron- 
stone gravel  was  wh<dly  formed  in  sUttt  a  great  part  having 
undoubtedly  been  transported  by  creeks  and  rivers,  whose  course 
has  been  changed,  or  which  have  now  ceased  to  flow. 

Incidentally,  I  may  refer  here  to  the  numerous  lakes  and 
swamps  which  are  scattered  about  the  southern  half  of  Lowan. 
The  minds  of  not  a  few  of  the  more  observant  residents  in  the 
county  have  been  much  exercised  concerning  the  mode  of  their 
formation.    Being  mostly  salt,  the  tirst  idea  has  generally  been 
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that  they  were  left  by  a  retiring  sea.  Another  explanation  some- 
times given  is  that  they  are  due  to  the  action  of  Post-Miocene 
glaciers,  which  are  supposed  to  have  scooped  out  the  hollows  ;  but 
M  I  have  fiuled  to  discover  any  evidence  for  the  former  gladatioiL 
of  the  proyinoe^  I  regard  tiie  theory  m  vnteosUe.  In  mj 
opinioii  meet  of  them  are  limply  the  remnaati  of  lonner  riven, 
which  have  dried  up  owing  to  a  diminished  rainfall.  On  one 
oeoMBon,  when  standing  on  the  top  of  MoimtArapiles,  it  appeared 
to  me  that  the  lines  of  these  ancient  rivers  could  be  fairly  traced. 
As  this  mountain  rises  out  of  a  plain,  the  whole  country  around 
is  spread  out  before  the  eye,  and  many  of  the  lakes,  which  dot  the 
landscape,  could  easily  be  supposed  to  be  merely  chains  of  water- 
holes  in  the  course  of  former  streams,  the  channels  between  them 
having  been  choked  up  by  sand.  The  country  falls  northwards, 
that  is,  towards  the  Murray,  the  watemhed  betweeii  tiiat  river 
and  the  Qlenelg  being  a  litUe  to  the  south  of  Edenhope ;  and  I 
am  told  that,  even  yet»  after  an  unusually  heavy  downpour,  there 
is  an  actual  current  from  Lake  WaUace  to  Booroc^ki  swamp. 
None  of  these  lakes  are  deep,  and  many  of  them  are  for  yeaca 
together  perfectly  dry.  In  one  instance,  a  small  lake,  near 
Apsley,  was  re^jarded  as  permanently  dry,  and  a  house  was  built 
by  one  of  tlic  early  settlers  in  the  middle  of  it.  The  succeeding 
winter  proved,  however,  a  wet  one,  and  the  lake  was  not  only 
then  hlled,  but  has  never  been  dry  since. 

Bat  to  return  to  the  strata  of  the  Upper  Terdary.  An. 
exceedingly  interesting  deposit  is  found  on  GMenelg,  in  the 
neighbourhood  of  limestone  Orsek,  and  thus  about  25  ndles,  in  a 
direct  line,  from  the  coast.  The  river  gorge  is  here  very  wide, 
and  the  beds  now  referred  to  lie  just  on  the  mai^n  of  the 
stream,  at  the  foot  of  the  cliffs,  which  consist  as  usual  of  Lower 
Tertiary  rocks,  overtopped  by  the  Ostrea  limestone.  In  describing 
them  a  few  years  ago,*  a  list  of  141  fossils  was  given,  but  since 
then  many  additional  species  have  been  collected,  the  names  as 
well  as  the  distribution  of  which  have  been,  with  his  usual  kind- 
nen,  supplied  by  Prolessor  Tate.  The  material  available  for 
comparison  has  thus  much  increased,  and  a  slight  of 
the  conolusioos  lormeily  arrived  at  will  be  necessary.  Altogetlier, 
242  species  are  to  hand,  of  which  212  are  well  identified,  and  the 
following  remarks  will  apply  to  them  only.  The  living  species 
amount  to  1 7 1 ,  and  the  extinct  ones  to  4 1 ,  so  that  the  proportion 
of  recent  fonns  is  about  81  per  cent.  In  my  previous  paper  a 
similar  calculation  cjave  a  much  higher  percentage,  but  the 
number  of  determined  species  was  then  only  121,  and  it  is  a 
curious  circumstance  that  the  later  collections  include  a  much 
larger  proportion  of  extinct  species  than  the  earlier  ones.  Of  the 
ectinct  sfaeUs^  20  mte  peculiar  to  the  Lower  and  8  to  the  Miiidle 
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Tertiary  ;  6  belong  to  both  groups,  while  7  others  are  not  knoMvn 
elBOwhere,  either  fottil  or  recent.  Proleiaor  Tai^  thinks  that 
tliere  are  good  groundi  for  supposing  that  many  of  the  extinct 
species  are  derived  from  an  cdder  formation,  and  that  the  beds 
are  thus  really  younger  than  the  percentage  of  reoent  forms 
would  indicate.  They  rest  upon  the  Lower  Tertiary,  which  must 
have  been  cut  through  just  before,  or  concurrently  with,  their 
deposition,  so  that  the  supposition  is  likely  enough  to  be  correct 
The  results  of  the  later  gatherings  are  certainly  favourable  to 
this  view.  The  older  Tertiary  species  are  represented  by  rare, 
or  even  by  single,  specimens,  while  there  are  usually  numerous 
examples  of  the  reoent  ones.  The  latter  also  are  often  as  fresh- 
looking  as  if  they  had  just  been  picked  up  on  the  l>each,  while 
the  former  are  worn  and  faded.  If  not  actually  Post-Tertiary,  as 
I  previously  classed  them,  the  beds  cannot  be  assigned  to  an 
earlier  period  tliaii  late  Pliocene. 

At  the  time  of  their  deposition,  the  month  of  the  Glenelg 
must  have  been  nearly  as  far  north  as  the  present  Limestone 
Creek,  when  of  coarse  a  great  part  of  the  province  would  still  be 
sabmcnrged.  The  river,  no  doubt,  entered  the  sea  by  a  wide 
estuary,  up  which  the  tide  could  advance  for  a  considerable 
distance.  Tail  cliifs  bounded  it  on  either  side,  tlie  outlines  of 
which  were  probably  much  the  same  as  now.  As  the  shells  are 
found  also  in  the  lower  course  of  Limestone  Creek,  this  stream 
must  have  been  in  existence  at  the  time,  entering  the  Glenelg 
not  far  from  its  ancient  mouth. 

I  know  of  no  equivalents  to  these  beds  in  the  south-west,  or, 
indeed,  in  any  other  part  of  Victoria. 

IV. — Plbistocbitb  and  Rbobnt. 

Next  in  order  come,  1  think,  the  immense  sheets  of  basalt 
which  overspread  a  gi'eat  part  of  Xormanby,  as  well  as  the 
counties  to  thf  east.  The  whole  of  it  belongs  to  the  divi.siun 
known  as  Newer  Basalt  by  Victorian  geologists,  though  possibly  it 
may  consist  of  more  than  one  flow.  All  of  it,  however,  i& 
younger  than  the  oyster  beds,  and  older  than  the  dmne  lifnestone, 
the  next  succeeding  formation.  In  the  well-known  section  at 
"Whaler^s  Blnfl^  PoriUtnd,  the  earliest  flow,  if  there  be  more  tiian 
one,  rests  direcUy  on  the  Ostrea  limestone,  while  at  Capes  Gnmt, 
Nelson,  and  Bridgewater,  where  the  dune  limestone  is  best  seen, 
the  basalt  is  invariably  the  inferior  rock.  That  it  is  yomiger 
than  the  Limestone  Creek  beds  cannot  be  directly  proved,  but 
for  reasons  which  I  have  given  elsewhere,*  and  need  not  therefore 
repeat,  I  believe  it  to  be  so. 

With  the  exception  of  that  at  Cape  Bridgewater,  the  various 
vents  from  which  the  lava  streams  issued  appear  to  have  been 
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MlHritouL  Bven  tliere^  it  is  mobaUe  that  tbe  atbes  and  womtim 
^geoted  sooii  raised  a  mound,  which  rose  above  the  waters,  wliBe 
the  lava  oontiiraed  to  well  out  and  spread  lora  hmg  diiteaoe  on 

the  sea  bottom. 

While  speaking  of  the  igneous  rocks  of  the  district,  I  may 
briefly  refer  to  the  sin^^ail.ir  obsidian  bombs,  wliich  are  so  frequently 
picked  up.  They  have  boon  gathered  in  the  drifts  near  Portland, 
on  the  surface  of  the  basalt  at  Hamilton,  and  in  the  Byaduk 
Creek,  near  Mount  Napier.  But,  curiously  enough,  they  are  also 
found  in  ironstone  gravel  at  Harrow,  amongst  the  d^dn's  of 
asfltamorphio  rodcs  at  Balmoral,  and  ▼eryaboacitiitly  on 'the  mod 
plains  to  the  norUi  of  the  Oleoelg.  Tbue  are  not  now  any  signs 
of  volcanic  rocks  very  near  the  laat-mentioned  places,  so  that  tte 
origin  of  the  bombs  is  somewhat  of  a  puzzle.  They  vary  in  size 
from  \  inch  to  1  ^  inches  in  diameter.  The  smaller  ones  are  flattish, 
and  look  much  like  })lack  buttons,  but  the  larger  ones  are  thickerand 
almost  basin-shaped.  Boat-shaped,  and  even  amorphous,  pieces  are 
not  rare,  and  a  very  fine  elongated  specifneii  was  once  shown  to 
me,  which  was  said  to  have  been  found  near  Lake  Wallace.  No 
doubt  they  have  been  carried  about  the  country  by  blacks,  who,  as 
is  well  known,  pviie  them  highly,  bat  these  found  near  the 
Olenelg  river  mnst^  from  their  oomparative  ahsmdanoe,  be  near 
the  sonroe  whence  they  were  derived.  That  they  have  not  been 
carried  far  amongst  drifts  is  evident,  since  they  are  seldom,  if 
ever,  waterworn.  The  only  explanation  which  SQggests  itself  to 
me,  is  that  they  have  come  from  some  small  volcanic  vent  in  the 
neighbourhood,  which  is  now  concealed  by  waste  material  from 
adjoining  rocks. 

The  dune  limestone,  which  has  been  incidentally  mentioned 
before,  is  not  a  very  important  formation ;  but,  from  its  bold, 
striking  character,  it  has  attracted  a  good  deal  of  attention,  and 
has  beni  described  b^  more  than  one  writer.  The  late  Rev.  J.  T. 
Woods  confounded  it  with  the  Pliocene  crag  of  Suffolk,  and 
attributed  it  to  the  action  of  ocean  currents.  In  one  of  his  later 
publications,  however,  he  frankly  acknowledged  his  mistake,  and 
gave  the  true  explanation  of  its  origin,  viz.,  the  action  of  wind 
upon  the  sand  washed  up  by  the  waves.  In  the  course  of  his 
remarks  he  Siiys  : — "Professor  R.  Tate,  who  first  asserted  the 
formation  to  be  -/5iuliaii,  found  small  shells  in  portions,  and  tliese 
were  land  shelly — not  marine,  and  of  the  kind  now  existing 
on  the  coast.  When  I  first  saw  this  deposit  I  imagined  it 
to  have  been  derived  from  marine  currents ;  but  a  better  know- 
ledge of  the  floor  of  the  ocean  shows  us  that  marine  currents  do 
not  leave  such  stratification.  Besides  the  land  shells,  and  the 
fact  that  the  strata  show  no  signs  of  upheaval,  I  found  in  subse- 
quent years,  by  various  sections  on  the  coast,  that  this  deposit  is 
only  an  indurated  portion  of  the  sand-dunes  with  whicli  it  is 
always  associated,    it  is  an  aerial  rock,  and  is  stratified  by  the 
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win»l  alone."*  In  support  of  his  argument  he  also  instances  the 
Bermuda  sandstone,  which  is  an  exactly  similar  formation, 
quoting  as  follows  from  Jones'  Guide  to  Bermuda: — "In  the 
islflnii  «f  Btramda  a  amikr  fofmatuni  is  nsi  wMi.  AltluM|^ 
gs&sndly  wy  low,  some  parts  of  these  Islands  rise  to  200 IM 
abofe  tM  ssa  lavei,  consisting  of  yarioos  kinds  of  limestone  rodk^ 
sometimes  soft  and  friable,  but  very  often  hard,  and  even 
crystalline.  It  has  been  put  beyond  a  doubt,  by  a  long-continued 
series  of  observations,  that  the  rocks  are  all  due  to  the  wind, 
which  blows  up  the  sand  from  the  beach,  and  which  itself  is 
derived  from  coral  and  shells.  The  rain  dissolves  portions  of  the 
lime  and  consolidates  it." 

As  might  be  expected  from  its  mode  of  formation,  the  deposit 
Is  vsmarkable  lor  its  oonstant  ehange  of  dip,  whieh  may  vary 
from  0  d^g.  to  as  mneh  as  30  deg  in  a  few  yards.  It  is  dusAy 
developed  in  the  neighbourhood  of  Portland  and  BrSdgewater, 
but  does  not  ei^tend  far  inland,  so  that  either  the  causes  producing 
it  have  not  operated  for  any  lengthened  period,  or  else  the 
previously  formed  rock  has  been  entirely  removed. 

From  Cape  Bridge  water  to  the  mouth  of  the  Glenolg,  and  for  a 
long  distance  farther  west,  the  low  coast  line  is  occupied  by  dunes 
of  shifting  sand,  which  sometimes  rise  to  a  height  of  from  200  to 
300  feet  By  examining  these  mounds,  it  is  at  once  seen  how  the 
havdsoed  foek  of  the  olSr  sections  has  been  formed,  as,  whmrvw 
the  wind  has  removed  any  considerable  mass  of  sand  Ihnn  one  of 
Uiem,  the  remaining  portion  is  foond  to  be  mofe  or  less  oonsott' 
dated.  A  little  consideration  will  convinee  anyone  that  this 
result  must  be  inevitably  produced  when  a  mound  of  sand,  of  the 
height  mentioned,  remains  intact  for  any  length  of  time. 

Since  tlie  dune  limestone  is  tlius  due  to  causes  still  in  active 
operation,  I  have  classed  it  as  Recent,  though  I  am  aware  it  has 
also  been  referred  to  the  Pleistocene  period.  For  aught  anyone 
can  say  to  the  contrary,  its  tleposition  may  have  commenced  in 
Pleistocene  times,  but,  as  represented  by  the  indurated  dunes  of 
Swan  Lake  and  the  hnmmoek  region  of  Discovery  Bay,  the  aetion 
appears  to  have  oontinaed  ever  slnee. 

One  other  deposit  remains  to  be  noticed.  If  I  were  asked  to 
name  the  most  striking  feature  of  the  plains  bordering  the  Glenelg, 
and  extending  for  many  miles  to  the  west  and  north,  as  well  as 
for  some  distance  to  the  east,  I  should  certainly  reply,  "  Sand," 
and  whoever  travels  much  in  the  region  must  have  the  same 
conclusion  forced  upon  him.  Sometimes  one  has  to  plod  slowly 
along  through  sandy  and  almost  desert  tracts  for  fully  forty  miles 
at  a  stretch.  It  is  true  there  are  occasional  swamps  and  morasses, 
but  the  tame  monotony  of  the  landsoipe  is  not  thereby  m«eh 
relieved. 
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There  is  no  dlffienlfy  in  aoooanting  for  all  this  sand  when  the 
geology  of  the  oonntay  Is  understcmiL  Much  of  it,  especially 
towards  the  sontbt  has  evidently  been  prodnoed  hj  the  degrada- 
tion of  the  Ostrea  limestone,  for  oyster-shells  are  often  seen,  not 
only  in  occasional  outcrops  of  the  rook,  but  also  amongst  the  sand 
itself.  Where  the  oyster  beds  are  wanting,  the  calciferous  rock 
is  frequently  near  the  surface,  and  its  weatherinj2;  gives  rise  also 
to  loose  beds  of  the  same  material.  Towards  the  north  of  Follett, 
coarse  granitic  rocks  are  rapidly  crumbling  away,  while  in  South 
Lowan  a  large  area  is  covered  by  the  degraded  remains  of  a 
palaeozoic  sandstone.  The  sand  derived  from  these  is  not,  of 
course,  predselj  like  that  from  the  limestone^  but  to  the  casual 
observer  there  is  very  little  difEerenoe^  and  it  Is  at  least  note- 
worthy that  such  continuous  and  apparently  similar  deposits 
should  have  been  formed,  in  contiguous  localities,  by  the  decay  of 
wholly  distinct  rocks. 


U.— THE  GLACIAL  CONGLOMERATES  OP  VICTORLA.. 

By  E.  J.  Dunn,  F.G.S. 

2%e  GUtdal  Conglomeraiis  are  among  the  most  interesting  of  the 

rocks  of  Victoria.  That  certain  conglomerates  found  at  Bacchus 
Marsh,  Wild  Duck  Creek,  and  elsewhere,  owed  their  origin  to 
glacial  causes  was  surmised  by  Sir  R.  Daintree  so  long  ago  as  1866. 
Dr.  A.  R.  C.  Selwyn  confirmed  this  view,  and  later  observers 
coincided.  Absolute  pnx)f,  however,  of  glaciated  stones  and 
boulders  was  not  obtained  until  quite  recently.  Now  that 
indubitable  evidences  ut  ^hiciation  have  been  secured,  a  wide  and 
fascinating  tield  of  reseai-ch  has  been  opened  up. 

In  the  northern  hemisphere  glaciatlfm  in  all  its  varying  develop- 
ments has  been  dosely  studied  by  the  most  eminent  geologists, 
but  in  the  southern  tus  phase  of  geology  has  received  but  scant 
attention.  In  Victoria  these  conglomerates  are  so  intimately 
connected  with  the  coal  measures  that  their  investigation  becomea 
indispensable  to  the  correct  understanding  of  the  ccNBd measures  in 
their  relation  to  the  underlying  rocks. 

DistriMian, 

The  conglomerate  is  spread  over  a  wide  area,  and  on  both  aides, 
of  the  IMviding  Range.  On  the  north  side  it  has  been  observed 
by  the  writer  at  Wahgunyah,  Rutherglen,  The  Springs,  El 
Dorado^  Woorsgee,  Tarrawingee,  Badaginnie,  to  the  north-east  of 
Costerfield,  and  at  Wild  Duck  Creek,  west  of  Heathcote.  It  is 
found  underlying  the  auriferous  beds  at  Carisbrook  and  at  the- 
Midas  Company's  mine,  near  Creswick.   South  of  the  Dividing 
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Range  it  is  met  with  east  of  Gonlons  about  four  miles.  The 
conglomerate  forming  the  **  false  bottom  "  at  Morrison's  diggings, 
and  mi  which  the  tertiaiy  drift  reposes,  may  possibly  belong  to 
the  ooDglomerate  under  notioe,  although  no  direct  evidence  of 
gladation  was  observed.  At  Bacchus  Marsh  the  conglomerate  is 
Uu^ly  developed,  attaining  a  thickness  of  over  100  feet.  At 
Turton's  Creek,  a  few  miles  N.N.E.  of  Foster  (Gippsland),  a 
conrrlomernte  of  well-rounded  boulders  and  pebbles  is  found  that 
in  all  prohalnlity  is  of  tjlacial  origin. 

Tliese  localities,  so  widely  separated,  serve  indicate  the  vvi<le 
diffusion  of  the  conglomerate.  Near  Nhill  a  boring  made  for 
water  also  pierced  a  conglomerate  that  strongly  resembles  what  is 
proved  to  be  of  glacial  origin.  The  known  Umits  of  the  areas 
occupied  by  such  beds  will  be  continually  enlarging  as  knowledge 
is  gained  by  boringsj,  Ac^  of  the  strata  beneath  the  surlaoe  where 
the  rocks  are  newer  than  Devonian. 

Underfymg  Jfacks. 

Granite,  Lower  Silurian  and  Upper  .Silurian  are  the  rocks  on 
which  tlie  conglomerate  is  most  conimoiily  found  to  repose.  It 
should  also  rest  on  the  Devonian,  where  the  two  occur  together ; 
but  I  have  seen  no  instance  of  this. 

Geo/o^'ai/  Horizon, 

So  far  as  present  evidence  goes,  the  positimi  of  the  con- 
glomerate appears  to  he  at  the  haseof  our  coal-measures.  Above 
it  the  usual  sandstones  and  shales,  with  coal  seams  occur.  At 
what  height  the  seams  are  found  above  the  conglomerate  has 
still  to  l)e  determined  ;  once  settled,  the  conglomerate  might 
prove  a  valuable  bench-mark  in  further  searching  for  seams. 
The  conglomerate  foand  in  New  South  Wales,  and  described  by 
Wilkinson  and  others  as  of  glacial  origin,  may  yet  prove  to  be 
identical  with  the  Bacchus  Marsh  and  Wild  Duck  Creek  con- 
glomerates. In  the  sandstones  associated  with  these  latter  are 
found  three  species  of  Gkingamopteris,  as  determined  by  M'Coy. 

From  a  personal  examination  of  both,  I  can  testify  to  the 
striking  resemblance  that  exists  between  the  Wild  Duck  Creek 
conglomerate  and  the  widely-dispersed  Dwyka  conglomerate 
(glacial)  of  South  Africa,  (rlossopteris  is  found  in  the  shales 
overlying  the  glacial  Dwyka  conglomerate  of  South  Africa 
known  as  the  Eoca  beds.  These  Ecca  beds  comprise  thick  beds 
of  carbonaceous  shale^  and,  it  is  believed,  also  coal  seams.  At  a 
higher  horison,  with  an  interval  of  several  thousands  of  feet  of 
sandstones,  shales,  ifec.,  are  the  Stormberg  coal-measures,  in 
which  are  workable  coal  senma,  These  coal  seams,  in  the 
character  and  quality  of  the  coal,  are  identical  with  the  leams 
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found  in  tb9  iiorl|i««ist  of  Taamania.  The  seams  oooar 
similar  conditions  as  regards  the  containing  strata  in  each  case, 
and  the  fossil  ferns  also  correspond.  Now,  the  Victorian  coal 
seams  are  considered  to  corresiiond  to  those  of  Queensland  and 
the  north-east  of  Tasmania  rather  than  to  the  older  coal  seams  of 
New  South  Wales.  In  the  Victorian  coal-bearing  rock.s,  Ta^niop- 
terifidaintreeii  Zamites,  and  Pecopteris  have  been  ideutitied. 
These  saqie  fossils  aixnuid  with  the  coal  seems  of  the  Stormherg, 
South  Africa,  and  are  known  as  ooonrring  in  the  upper  coal 
seams  ol  QueenriaaiH.  Glosseptens.  has  not  been  ohserved  in  the 
Stortnherg  beds,  and  there  appears  to  be  an  absence  of  this  foesil 
from  where  Tieniopteris  is  met  with,  as  in  South  Ainm  as 
in  Queensland.  '1  he  coal  of  the  Victorian  seams,  however,  is 
much  higher  in  quality  and  less  seamed  with  sbaly  films  than  is 
the  case  with  the  Stormberg  coal  seams. 

The  series  as  represented  in  bouth  Africa  is  as  under : — 

*5  /  Cave  Sandstone. 

^     Storniberg  )  Re<l  Beds. 

R         Beds     '\  Coal  Measures.     Coa/  Seams^  TienioptenS 

(  Zamites, 

8 

^BcldT  {  ®^ 

Unamformity, 

^    Ecca  {  Ecca  Beds.    Carbonaceous  Shales^  Gtossopttris^ 
^    Beds  )  Dwyka  (Glacial)  Conglomerate. 

In  y ietotia  the  series  is  probably  as  below : — 

Gippsland  Coal  Measures.    Coal^  Tcvniopteris,  Zamites,  &*c. 

F&ssibU  Unam/ormity, 

Bacchus  Marsh  and  "Wild  Duck  I  ^ 

The  glacial  conglomerate  corresponding  to  the  Dwyka  con- 
fflomerate  of  South  Africa  oceorring  at  a  considerable  depth 
below  the  Gippsland  coal  seams,  and  perhaps  nnconformable  to 

the  beds  in  which  these  seams  occur. 

If  the  glacial  conglomerates  of  Victoria  correspond  with  those 
of  New  South  Wales  found  below  the  older  coal  seams,  coal- 
measures  older  than  those  of  South  Gippsland  may  yet  be  found. 

Thickness. 

At  Bacchus  Marsh  over  100  feet  of  conglomerate  is  exposed. 
At  Wooragee  a  shaft  was  sunk  over  100  feet  in  coarse 
conglomerate  without  reaching  the  bottom. 
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Nature  of  the  Conglomerate. 

Mmoefe  everj-spMBS  o£  rook  older  than  tbe  coBglomemta  iMf 
la  represented,  granites  in  great  varietj,  gneiM^  schist,  quarts 
rock,  sandstones,  lydianite,  agate,  porphyry,  amygdaloid,  shales, 

ifec,  are  met  with  in  great  variety,  vein  quartz  and  jasper  are  also 
present.  As  the  great  mass  of  the  conglomerate  consists  of 
materijil  deriverl  from  schistose  and  other  ancient  rooks,  there 
appeal's  no  <xoo(l  reason  why  gold  should  not  also  be  found,  though 
it  may  \yd  unpn>ti table  to  work. 

In  size  the  material  of  the  conglomerate  rangei  from  the  finest 
sUt  up  to  great  blocks  several  feet  across,  and  weighing  in  some 
cases  prolMkbly  2(>  to  30  tons. 

Frcon  the  weU-ronnded,  afauoet  poKdied,  pebble  or  boulder  to 
the  rough  angular  fragment  of  rook  that  has  been  torn  from  its 
parent  mass,  and  not  snbeequently  abraded,  all  are  repreeented  hi 
these  conglomerates. 

(Generally  the  colour  of  the  ground  mass  is  dark  grey,  but  there 
are  local  variations,  such  as  mij^t  be  anticipated  from  the 
manner  in  which  the  conglomerates  have  been  depoeited.  Near 
the  Springs  and  El  Dorado,  coarse  ajjates  of  large  size  are  not 
uncommon,  and  here  it  may  ))e  observed  that  the  beautiful 
pebbles  of  jasper,  agate,  lydianite,  etc.,  that  were  so  commonly 
found  when  the  alluvial  gold  was  l)eing  won  at  the  Woolshed, 
were  all  derived  from  the  glacial  conglomerate,  of  which  so  large 
an  outlier  remains  in  the  Wooragee  valley.  Great  numbers  of 
well-rounded,  large,  hard  granite  boulders,  having  piuk  coloured 
felspar  are  found  at  Wboragee,  but  here,  as  elsewhere,  the  most 
nimieiiDue  are  pebbles  of  a  very  fine  gouned  aigillaoeous  rook 
that  is  f  fee  of  laanhiationa  It  is  of  brownish  ot^ui^  and  soffe^ 
and  on  these  most  oomnumly  are  found  the  groovui^ii  sooringi^ 
striataons  and  fine  seratchss  that  stamp  the  conglomerate  as  of 
l^aoial  origuL  Not  only  are  the  pebbles^  £o.,  scored  and 
scratched,  but  great  numbers  are  rubbed  on  one  or  more  sides 
(lasetted).  Though  rounded,  many  of  the  bouldersi  d^c,  indicate 
from  their  peculiar  form  that  water  alone  was  not  the  agent. 
Frequently  the  stones  show  broken  edges,  as  though  caused  by 
one  stone  impinging  with  great  force  on  another. 

The  contour  of  the  country  occupie<l  by  these  conglomerates  is 
rounded  in  places,  the  surface  is  dotte<i  with  the  larger  blocks  and 
boulders.  Some  of  these  are  of  such  a  size  as  to  deserve  the 
tenn  erratic-block,  as,  for  instance,  on  Wild  Duck  Creek,  where 
the  railway  from  Heathcoto  to  Sandhurst  crosses  it.  One  huge 
maas  of  granite,  scored  on  the  upper  surface,  can  be  seen  frvKm 
the  tram ;  it  is  on  the  west'side  cl  the  creek  on  a  slope,  and  on 
tha  south  skle  of  the  railway.  At  this  locality  the  glacial 
conglomerate  can  be  studied  to  more  adTantege  thaaat  any  other 
I  have  visited. 
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Associated  with  the  conglomerate,  and  generally  resting  upon 

it,  are  soft  silicious  sandstones,  as  at  Wild  Duck  Creek,  Bacchus 
Marsh,  <ji:c.  Soft,  grey,  thin-bedded  shales  cover  the  conglomerate 
in  places  at  Wooragee. 

Afade  of  Deposit. 

Taking  into  account  the  composition  and  character  of  this 
conglomerate,  as  well  as  the  arrangement  of  its  constituent's,  no 
other  conclusion  can  be  arrived  at  than  that  floating  ice  has  been 
the  agent  by  which  the  material  has  been  brought  into  it^  present 
position.  Much  of  the  material  is  foreign,  and  many  of  the  rocks 
are  not  known  to  ooour  at  present  in  this  continent  anywhere 
near  Victoria.  Fkobably  in  some  distant  land,  not  necessarily  to 
the  southward,  glaciers  slowly  pushed  their  way  into  the  ocean, 
laden  with  such  material  as  glaciers  generally  carry.  These 
became  broken  off  eventually,  and  floated  away  to  destinations 
governed  by  currents  and  winds,  the  dirt,  stones,  ifcc,  being 
deposited  on  the  floor  of  the  sea,  or  possibly  lake,  in  which  the 
icebergs  floated. 

Unmistak«\ible  ice  scratches  have  been  oljserved  by  Mr.  H.  Y. 
L.  Drowu,  F.G.S.,  Government  Geologist  in  South  j:^ustralia.  It 
would  be  interestjng  to  ascertain  if  any  conglomerates,  similar  to 
those  under  notice,  occur  there. 

Whena  Derwed* 

Although  it  is  apparent  that  most  of  the  constituents  of  the 
conglomerate  are  not  of  local  origin,  or  even  donved  from 
Victorian  rocks,  it  is  by  no  means  apparent  whence  these  travelled 

stones  have  come.  Tasmania  may  have  furnished  some  of  them, 
or  the  lands  they  came  from  may  now  lie  beneath  the  ocean. 

So  many  problems  of  intense  interest  centre  about  these  rocks 
that  it  would  be  df'siraV)le  to  record  every  o})sprvation  and  collate 
what  has  already  been  recorded  in  some  convenient  manner.  The 
geological  section  of  this  association  could,  perhaps,  deal  satisfac- 
torily with  this  subject. 


12.— UNIFICATION  OP  THE  OOLOURATION  OP  GEO- 

LOGICAL  CHARTS  OF  AUSTRALIA,  TASMANIA, 
AND  NEW  ZEALAND. 

By  Arthub  Evbutt. 

[Abstract.^ 

Havino  had  considerable  experience  in  colours  and  colour  printing, 
1  was  encourage<l  to  write  this  short  paper  owing  to  an  opinion 
expressed  by  the  President  of  the  Geological  Society  of  London, 
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in  hi»  anniversary  address  for  the  session  1888-89,  to  the  e/Seot  that 
the  question  of  colours  to  be  adopted  for  geological  maps  was 
one  of  which  very  few  geologists  have  any  wide  experience. 

The  following  remarks  apply  to  detail  maps  to  a  large  scale,  say 
from  two  to  six  inches  to  a  mile, 

1  would  tirst  draw  attention  to  a  fact  which  appears  to  have 
been  overlooked  by  the  oonunittee  of  the  Bologna  Congress, 
namely,  the  prevalence  of  ooloni^blindnen.  This  peoaUarity  is 
Inr  mote  common  than  is  generally  beUored,  as  is  raown  by  the 
results  of  the  examinations  in  the  Bailway  Department  for 
guards  and  signal-men,  where  from  two  to  three  per  cent,  of  those 
that  present  themselves  are  disqualified  for  this  reason.  Taking 
this,  and  the  difficulty  that  many  ordinary  persons  find  in 
distinguishing  between  a  series  of  tints  of  the  same  colour,  the 
system  that  would  appear  to  recommend  itself  as  being  most 
complete  would  be  that  adopted  in  the  United  States  Geolo^^cal 
Survey,  of  using  light  tints  as  bases  and  dark  tints  as  overprints 
in  various  mechanical  arrangements  to  represent  the  several 
formations  in  each  system,  or  era,  comisting  of  horisontal  linee^ 
vertical  lines,  right  obliqne  lines,  left  oblique  lines,  broken  linear 
cross  lines,  dots,  &c.  This  system  admits  of  many  variations, 
which  can  be  used  when  desirable  to  represent  a  large  number  of 
members  of  an  pxtended  system. 

It  is  an  easy  matter  to  distinguish  a  pattern,  and  to  carry  it  in 
the  mind's  eye  from  the  index  to  the  map,  or  vice  versa,  whereas 
many  who  are  not  experts  would  frequently  be  at  fault  in  this 
respect,  if  they  had  several  grades  or  tints  to  deal  with.  By  this 
sdieme  each  epoch  is  represented  by  one  colour  only,  although 
easQy  distinffuishable  in  its  several  stages  by  the  grading  or 
over-print|  while  all  attempts  to  establish  a  system  by  using  shades 
of  the  aame  colour  must  prove  inefficient.  To  my  mind,  it  is  of 
no  i;reat  importance  what  colours  are  used,  so  long  as  they  are 
flistinct,  yet  I  should  in  this  again  lean  towards  those  used  by 
the  United  States  Survey,  with  two  exceptions.  The  colours 
used  are  for 

Recent — Greys,  for  which  X  would  prefer  green. 

Tertiary — Yellows. 

Mesozoic — Green,  for  which  I  would  substitute  browns. 

Peniiian  and  Carboniferous — Blues. 

Devonian,  Silurian  and  Cambrian — Purples,  leaving  the  reds 

for  the  igneous  rocks. 

The  colours  used  would  be  in  diflferent  tones  ami  not  tints  of 
the  same  ;  for  instance,  take  th*i  Cainu2uic  or  Tertiary  system — 
for 

Pliocene  ...    chrome  yellow 

Miocene        ...       ...    brown  pink 

Eocene         ...       ...    cadmium  yellow. 
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In.  addition  to  the  grading  by  linos,  iii:c.,  the  proposal  accepted  by 
tlie  Ooogran  tlwt  tyvtem  shookl  be  re^pmaaM  by  a  oorw 
Donding  capital  letter,  k  eaatotial  to  render  the  aohone  oomplete. 
Mr.  Selwyn,  formerly  GoTemment  Oeologiat  in  Viotoria,  andnow 
of  Canada,  adopted  a  system  on  his  maps  which  at  onoe  oon^wyed 
the  Beqnenoe  ol  underlaying  strata  by  printing  letters  on  each 
formation,  thus  for  example  V.  1 .3,  on  T.P.  1.3,  on  S.  1.2,  signifying^ 
Volcanic  1  and  3,  on  Tertiary  Pliocene  1  and  3,  on  Silurian  1  and  2. 

The  system  of  colouring  referred  to  alx)ve,  uf  course,  could  oidy 
be  done  by  lithographic  printing.  The  practice  of  colouring^ 
geological  maps  by  ha^id  tor  publication  should,  I  consider,  be 
abandoned  as  being  too  indetinite,  liable  to  fade,  and  the  darker 
flhadea  so  opaque  as  to  destroy  all  trace  ol  tiie  topographioal 
featoMSy  whereas,  in  lithographic  printing«  the  darkest  shades  mm 
always  transparent,  and  if  colours  of  the  bsst  quality  be  used 
there  is  little  chance  of  their  fading.  Large  portions  ol  some  of 
the  maps  of  the  geological  sorrsy  of  Great  Britain  and  Ireland 
are  covrrfv!  with  such  dark  opaque  colours  as  to  entirely  obliterate 
the  bejiutiful  topographical  work  of  the  geodetic  sheets.  In 
conclusion,  I  will  give  an  extract  from  the  address  of  the  Presi- 
dent of  the  Geological  Society  of  London  : — "  The  fact  is,  that 
the  distinctness  of  colours  adjacent  to  each  other  is  an  essential 
requirement  of  any  efficient  system,  thongh  but  few  ol  those  who 
luMre  treated  of  map  coburatioii  with  the  Congreoi  ha^e  referred 
to  this  important  point.  It  mast  be  reoMmbeved  that  all  hnes  in 
contact  should  remain  sufficiently  distinct  after  a  certain  amount 
of  fading  from  exposure^  and  that  all  should  be  easily  distinguished 
by  artificial  light." 


13.— ON  THE  THERMAL   SPRINGS  OF  THE  EINAS- 
LEIOH  BIYER,  QUEENSLAND. 

By  BoBBBT  Ifc  Jack,  F.G.S.,  RR.G.S.,  Government  Geologist 

for  Queensland. 

From  live  shallow  wells,  streams  of  water,  estimated  at  589 
square  inches  section,  issue  at  a  teniperature  approaching  the 
boiling  point,  and  accompanied  by  gas-bubbles.  The  water  has 
deposited  a  mound  of  travertin  15  feet  in  lieiglit  and  260  yards  in 
circumference.  The  mound  is  terracetl  with  successive  basins  or  cups. 

After  the  denudation  of  the  desert  sandstone  (Upper  Creta- 
ceous) and  subjacent  rooks  in  the  valley  of  -  the  Binaskigh  to  the 
depth  of  1000  feet^  lavapform  basalts  flowed  down  the  ▼alky. 
Alter  the  basalt  had  been  itself  di*nuded  till  mere  fragmenta 
were  left,  the  thermal  S|^ring9  burst  out—probably,  therefore, 
well  on  in  Tertiary  times. 
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14.— LEUOITB  AND   NEPHELINE   ROCKS  OF  NEW 

SOUTH  WALEa 

By  J.  MiLNB  CURRAN. 


15.— NOTES  ON  THE  CAMDRIAN  ROCKS  OF  SOUTH 

AUSTRALIA. 

By  Fbofmor  Tate,  F.O.S. 


16.— A  CORRELATION  OF  THE  COALFIELDS  OF  NEW 

SOUTH  WALES. 

By  T.  W.  B.  Datii^  B.A.,  F.O.d.,  Qeobgifial  Surveyor,  New 

Soirth  Wales. 

This  paper,  though  d«iling  principally  with  the  relation  to  one 
another  of  the  different  Palpeozoic  coalfields  of  New  South  Wales, 
describes  also  the  authors  views  with  regard  to  the  probable 
relation  o£  the  Palaeozoic  and  Mesozoic  coal  measures  of  New 
SouAh  Wales  to  those^  when  represented,  of  Queensland,  Viotoria, 
New  Zeahnd,  and  Tasmania.  Hie  coal-bearing  strata  of  New 
Sooth  Wales  beleiig  to  thvse  distinct  systesis^ 

1st  System. — The  first  system,  probably  of  Lower  Carboniferous 
age,  has  not  yet  been  proved  to  contain  workable  seams.  Two 
seams,  however,  5ft.  and  7ft.  thick  respectively,  occur  near  the 
top  of  this  system,  but  the  coal  in  both  is  too  dirty  and  full  of 
bands  to  be  marketable. 

Both  of  these  seams  occur  in  the  Rkacopteris  series  overlyioff 
the  L^itMminH  beds,  of  whid^  hnwerer,  they  form  a  part,  and 
tikis  series  is  separated  by  a  vast  interval  of  time,  aseriaeBced  by 
a  strong  bresk  in  the  flora,  from  the  overlying  Permo-Oarboniierous 
i^tem. 

The  Lt^idodendron  Ijeds  of  New  South  Wales  are  considered  to 
be  the  equivalents  ot  the  Avon  River  sandstone  in  Victt>ria,  and 
of  the  Star  Basin  and  Drummond  Range  beds  in  Queensland. 
The  observations  of  Professor  McCoy  that  the  Lepidodendron  of 
the  Avon  River  in  Victoria  was  not  the  Devonian  variety — Lepi- 
dodendron not  hum — but  a  variety  of  possible  Lower  Carboniferous 
sge,  is  quite  in  aooord  with  the  reoeftt  ohservatione  of  geologists 
itt  Now  South  Wales,  no  true  speoimone  of  the  aboro^mentionad 
pkatb  i»  the  opinion  of  Mr.  R.  Stheridge^  jmiM  having  over  been 
fdundua  Now  South  Wales. 
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The  discovery  of  Lepidodendron  has  not  yet  been  reoorded  from 
Tasmaiua  or  New  Zedand. 

2nd  Qroup. — ^The  Permo-Carboniferous  system  of  New  South 
Wales,  which  comes  next  in  order,  and  which  is  characterised  by 
a  predominance  of  Glossopteris  in  the  flora,  is  extensively  developed 
in  New  South  Wales  and  Queensland.  Productive  coal  measures 
occur  in  this  system  on  three  horizons  in  New  South  Wales,  and 
on  two  horizons  in  Queensland.  These  three  coal-bearing 
horizons  in  New  South  Wales  are — H),  first  and  lowest,  the  Greta 
(Stony  Creek)  series,  then  (2),  the  Tomago  (East  Maitland) 
seriesy  then  last  and  uppennost  (3),  the  Newcastle  teries.  Tbe 
total  thickness  of  this  sjrstem  and  its  associated  strata  at  New- 
rastle  is  about  11, 000ft.,  containing  a  total  thickness  of  about 
1 50ft.  of  coal,  without  taking  into  consideration  seams  less  than 
3ft.  thick. 

With  the  exception  of  the  small  outlying  coalfield  of  the 
Ward's  River,  near  Stroud,  this  system  is  geologically  unite<l  to 
form  a  single  vjist  coalfield,  extending  from  Bateman's  Bay  on 
the  south  to  Port  Stephens  on  the  north,  thence  sweeping  inland 
under  tiie  Blue  Mountains  to  the  Talbragor  Biw,  thmoe 
trending  northerly  to  the  Queensland  border,  where  it  dips  under 
the  newer  Rolling  Downs  formation,  and  does  not  reappear  until 
the  head  of  the  Dawson  River  is  reached  in  Central  Queerwlajid, 
where  the  equi\'alents  of  the  Newcastle  or  Tomago  measures  are 
found  to  be  developed,  and  further  north,  near  the  junction  of 
the  Isaacs  River  with  the  Mackenzie,  the  Greta  coal-measures 
are  exposed.  This  coal-basin  extends  for  a  short  distance  Ix'vond 
Fort  CVH)per,  where  it  terminates,  but  its  former  further  continua- 
tion in  a  northerly  direction  is  probably  marked  by  the  outlying 
Bowen  River  coalfield,  and  possibly  by  the  small  concealed  coal- 
field, discovered  by  Mr.  B.  L.  Jack,  F.G.£k,  the  Qovemment 
geologist  Qneendand,  at  Townsville.  Hie  little  'S&mt  coal- 
field between  Cooktown  and  the  Palmer  Gk>ld-field  may  also  at  one 
time  have  bem  united  to  the  main  basin,  as  the  strata  both  in  this 
and  in  the  Townsville  coalfield  contain  Glossopteris.  The 
Permo-Carboniferous  coalfields  of  New  South  Wales  are  nine  in 
numl^er,  as  follows  : — (1)  The  Hunter  River  (Northern)  coalfield; 
<2)  the  Ward's  River  coalfield ;  (3)  the  Sydney  coalfield  ;  (4)  the 
Illawarnv  (Southern)  coalfield ;  (5)  the  Mittagong  (South-western) 
coalfield;  (6)  the  Blue  Mountain  (W^estem)  coalfield;  (7)  the 
Talhr^r  River  ooaUeld ;  (8)  the  Kamd  Biver  ooalMd ;  (9)  the 
Gwydir  River  coalfield. 

with  tiie  ezoepdon  of  the  Newcastle  and  Toma^  (Bast 
Maitland)  coal-measures  in  the  Hunter  River  coalfield,  and 
possibly  of  the  last  three  fields  in  the  above  list,  ^vhioh  as  yet  are 
nf>t  much  explored,  all  the  other  Permo-Carboniferous  coalfields  of 
Isew  South  Wales  are  considered  by  Mr.  0.  S.  Wilkinson,  F.Q^ 
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the  Qovemment  geologist  of  K«w  Soath  Wales,  to  be  probably 
the  equivalents  of  the  Greta  ooal-measures,  (see  appendix  note  1), 
as  evidenced  by  the  invariable  assooiation  of  kerosene  shale^  or 
cannel  coal,  with  these  measores.    The  nnworked  areas  of  these 

Palseozoic  coal-measures  are  estimat^l  to  contain  between 
130,000,000,000  and  150,000,000,000  (one  hundre<:l  and  thirty 
thousand  and  one  hundred  and  fifty  thousand  million)  tons  of 
coal  (see  appendix,  note  2),  a  quantity  more  than  equal  to  all. 
the  accessible  unworked  coal  oi  Great  Britain,  assuming  4000 
feet  to  be  the  limit  down  to  which  coal  can  be  profitably  worked, 
and  not  taking  into  account  seams  of  less  than  three  feet  iu. 
iJitftlrMa  The  quantity  of  unworked  coal  in  Queensland  in; 
similar  formations  is  very  vast^  but  the  measures  have  asyet  been 
so  little  tested  that  it  is  impossible  to  form  even  an  approximate 
estimate  of  their  coal  contents.  These  Permo-Carboniferous  coal- 
measures  have  no  equivalents  in  Victoria,  unless,  as  shown  by 
Professor  A.  R.  C.  Selwyn  and  Reginald  A.  F.  Murray,  F.G.S., 
the  Government  geologist  of  Victoria,  undenuded  patches  of  them- 
may  occur  under  the  newer  formations  of  Western  Port,  South 
Gippsland,  Cape  Otway  and  Wannon.  Possibly  the  Bacchus 
Marsh  sandstone,  containing  Gangamajfteris^  may  be  the  equivalent 
of  part  of  the  New  South  Wales  Permo-Garbonilearaus  system,  as- 
that  plant  occurs  in  abundance  in  New  South  Wales  at  the 
Ward's  River  coalfield,  associated  with  GUmapeiris  and  produc- 
tive coal  seams.    (See  appendix,  note  3). 

The  author  agrees  with  the  opinion  expressed  by  Mr.  Murray, 
that  it  is  improl^able  that  the  Permo-Carlx)niferous  coal  of  New 
iSuuth  Wales  will  be  found  in  Victoria,  except  perhaps  at  ijreat 
depths,  beneath  the  newer  formations  of  Mesozoic  k^q^  fi*om> 
which  the  lociil  supplies  of  coal  in  Victoria  are  at  present  Ixnng 
chiefly  obtained.  The  possible  contemporaneity,  however,  of  the 
Bacchus  Marsh  sandstone  with  some  part  of  the  Permo-Car- 
bonifevous  system  of  New  South  Wales  suggests  the  possibility 
that  coal  seams  of  the  same  age  as  those  of  New  South  Wales 
may  yet  be  discovered  in  association  with  these  Bacchus  Marsh 
sandstoneSi  but  at  present  concealed  under  newer  formations, 
whether  volcanic  or  seflimentary.  The  line  of  country  between 
Bacchus  Marsh  anrl  Williamstown  might  perhaps  be  a  favourable 
one  to  prospect,  especially  if  prospecting  were  commenced  at  the 
Bacchus  Marsh  end  of  the  line.  In  New  Zealand  the  Permo- 
Carlxjuiferous  system  has  probably  no  exact  representative,  but 
in  Tasmania  the  Mersey  coal-measures  are  probably  the  equiva- 
lents of  some  part  of  it. 

3bd  Stbtbm. — The  close  of  the  Benno-Oarboniferous  period  in 
New  South  Wales  is  marked  by  a  strong  brsak  in.  the  floca. 
TiMMii^^ny  a  vast  interval  of  time. 
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The  syBtem  of  rocks,  which  succeed,  are  all  characterised  by  the 
predominance  of  Tceniopteris  aiul  Thinnfeldia.  Near  Sydney,  this 
system  comprises  the  WianamatUi  shales,  the  Hawkesbury  sand- 
stone, and  the  Narrabeen  shales,  but  it  is  only  in  the  tirst^uamed 
series  that  ooal  MaBis  of  an j  thickiiBSB  mra  known  to  oosar,  aad 
noBO  of  ibese  ace  workable.  In  the  €3amiie  dktriot^  howmr, 
there  are  aeveral  seams  belonging  to  thk  systam,  whioh  may  be  cf 
sufficient  tfakkuMS  and  of  sufficiently  good  quality  to  be  worked 
for  local  use.  The  system  characterisiMi  by  TctniopUris  and  Thinn- 
feldia in  New  Soutli  Wales  is  represented  in  Queensland  by  the 
Ipswich,  Burrum,  and  Broadsound  coalfields,  each  of  which  con- 
tains coal  seams  of  workable  thickness  and  quality  ;  but  the  coal  is 
slightly  deficient  in  cohesive  power,  as  compared  with  the  Palfeozoic 
ooal  of  New  South  Wales.  The  thickness  of  these  beds  in  Queena- 
land  is  probably  not  leit  than  5000  leet  In  Victoria,  amilar, 
though  probably  iomewhat  newer,  Meioaoio  coal^mworoa  oouiU 
tttte  the  earboBttceons  seriet  of  Wannon,  Otpe  Otway,  and  SooUi 
Qippsland.  The  thickness  of  these  beds  was  estimated  by  Selwyn  to 
be  not  less  than  5000  feet,  and  Morray  suggests  that  it  nay  be 
•  even  20,000  feet. 

The  principal  seams  at  present  known  to  occur  in  this  system 
in  Victoria  are  the  Mirhoo,  the  Moe,  the  Bolam,  and  the 
Kilcunda,  the  respective  thicknesses  of  tlie  coal  in  which  are 
state<l  by  Murray  to  be  four  feet  eight  inches,  two  feet  to  two 
feet  eight  inches,  three  feet,  and  two  feet.  It  is  gratifying  to 
leara  that  the  Govemmeot  of  Yiotoria^  recognising  the  great 
importanoe  of  the  possible  coal  supplies  in  the  Mesoooio  arsao  in 
Vietoria  belonging  to  this  system,  hare  intrusted  the  work  of 
making  a  complete  survey  of  these  coalfields  to  so  energstic  a 
geologist  as  Mr.  James  Stirling,  F.G.S.,  and  an  exhaustive  report 
on  this  subject  may  shortly  be  looked  for  from  Mr.  Stirling,  aa 
soon  as  his  survey  is  completed. 

The  principal  coal  seams  worked  in  New  Zealand  are  probably 
much  newer  than  the  Mesozoic  coal-measures  of  New  South 
Wales,  Queensland,  or  Victoria,  and  those  which  occur  in  tlM 
ooal  series  are  fdaoed  by  Sir  James  Hector,  F.Ii»8.,  at  the  b«je 
of  the  Crataeeo^ortiary. 

The  thick  lignite  beds  of  liforwsU,  in  Victoria,  and  the  lignite 
beds  of  Kiandra  and  Twofold  Bay,  in  New  South  Wales,  may 
perhaps  be  homotaxial  with  part  of  the  ooal  series  of  New  Zealand. 
The  principal  seam  worked,  in  this  series,  in  the  Nelson  District, 
is  stilted  to  be  from  ten  fe»-t  to  forty  feet  thick,  and  is  a  g<->od. 
hard,  bituminous  coal,  resulting,  as  shown  by  Hector,  from  the 
alteration  of  brown  coal  by  the  heat  and  pressure  to  which  it  has 
been  subjected  in  areas  disturbed  by  the  instrusion  of  volcanic 
roeks,  as,  when  traoed  away  from  sndi  areas,  it  passes  into  an 
ordinary  hydrous  brown  coal.  In  this  paper  the  anthor  has  for 
the  most  part  followed  the  present  classifieations  proposed  by 
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tlie  Rev.  W.  B.  Clarke,  F.R.S.,  Mr.  a  S.  Wilkinion,  F.G.8., 
Profesor  W.  J.  Stepheni»  F.G.S.,  J.  MacKeime,  F.G.S.,  and 
tbe  Rev.  J.  Milne  Curran,  F.G.S.,  for  Npw  South  Wales, 
by  Mr.  R.  L.  Jack  F.G.8.,  and  Mr.  W.  H.  Rands  for  Queens- 
land, Mr.  R.  A.  F.  Murray,  Mr.  A.  W.  Hewitt  F.G.S., 
a.nd  Mr.  J.  Stirling,  F.G.S.,  for  Victoriai  and  by  Sir  James  Hector, 
F.KS.,  for  New  Zealand. 

Appendix, 

Novt  1. — Since  the  above  was  written  Mr.  Wilkinson  has 
made  a  geological  examination  of  the  Illawarra  coalfield,  which 
has  led  him  to  somewhat  modify  this  view,  and  he  now  considers 
that  a  large  portion  of  the  Illawarra  and  Blue  Mountain  (western) 
coaltield  is  probably  the  equivalent  of  either  the  Newcastle  or  of 
the  Tomago  series.  The  author  has  also,  since  this  paper  was 
written,  examined,  for  the  lirst  time,  the  Illawarra  coalfield,  and 
considers  tlie  BuUi  coal-measures  here,  in  their  upper  portion  at 
any  rate,  to  be  the  equivalents  of  the  Newcastle  coal-measures. 
The  kerosene  shale  belongs,  therefore,  perhaps,  to  two  distinct 
horizons,  the  lower  one  in  the  Greta  coal-measures,  and  the  upper 
one  in  the  Newoastle  or  in  the  Tomago  ooal-measures,  and  cannot 
consequently  be  considered  of  so  mii<£  .classificatory  yalue  as  was 
at  first  supposed. 

Note  2. — This  estimate  gives  the  author's  approximate  idea  of 
the  total  gross  quantity  of  coal  contained  in  the  Palaeozoic  coal- 
fields of  New  South  Wales.  These  figures,  however,  should  be 
taken  as  extremely  approximate,  and  may  be  in  excess  of  the  true 
quantity.  Mr.  C.  S.  Wilkmson  has  made  the  following  estimate 
of  future  available  coal  in  New  Sonth  Wales : — <*Wi&in  depth 
af  4000  feet  the  New  South  Wales  coal-seams,  over  2}  feet  thu^, 
are  estimated  to  contain,  after  allowing  one-fifth  for  loss  in 
working,  at  78,198,200,000  tons." 

Note  3. — That  Gani^amoptcris  is  a  yniiniijer  type  of  plant  than 
Giossopteris  is  a  statement  which  appears  tu  be  open  to  grave 
doubts.  Mr.  R.  Etheridge,  junr.,  and  the  author  have  lately 
observed  the  occurrence  of  GangamopUris  at  the  base  of  the 
Ward's  Biver  coal-basin,  where  Giossopteris  is  comparatively 
scarce,  whereas  the  latter  plant  is  very  abundant  in  the  uippfse 
beds  of  this  same  coal-basin.  Also  at  Lochinvar,  near  Maitland, 
the  same  observers  have  collected  a  fossil  plants  seemingly  allied 
to  Gangamopteris^  from  a  low  horizon  in  the  lower  marine  series 
below  the  Greta  coal-measures.  The  fact  that  Gangamopteris  is 
a  less  highly  organised  type  of  plant  than  Giossopteris  would  also 
suggest  that  the  former  antedates  the  latter. 
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17.— NOTES  ON  AUSTRALIAN  CAVE& 
By  Jambs  Stirling,  F.G.S. 


18.— NOTES  ON  THE  CARBONIFEROUS  ROCKS  OF 
THE  CAPE  OTWAY  DISTRICT. 

By  J.  H.  BiGNsu.. 

The  Mesozoic  rocks  of  the  Cape  Otway  Rivnges  are  bounded  hy 
the  coast  on  the  soath,  and  are  more  or  less  overlain  by  Tertiary 
rooks  on  the  north  and  north-west. 

During  four  yearn*  prospecting  the  author  found  several  seams 
of  brown  coal  near  Mount  McKenzie^  into  the  largest  of  which  a 
tunnel  was  put  for  300  feet.  It  averaged  3  feet  6  inches  in 
thickness.   Iron  pyrites  were  abundant  in  that  part  of  the  district. 

It  would  not  pay  to  work  the  coal-seams  of  the  Gellibrand 
River  district  unless  the  latter  were  made  navigable  or  a  railway 
brought  near.  The  author  Vielieves  the  immense  drift  deposits 
of  this  district  to  have  been  brought  down  from  the  Grampians. 

Passing  over  the  dividing  ran^e  between  tlie  Gellibrand  and 
Barrum  RiTers,  the  author  found  the  Mesosoic  rocks  to  be  w^ 
exposed  in  the  beds  of  tiie  streams.  Small  veins  of  bright  ooal 
were  visible^  and  on  the  coast»  between  the  moutlis  of  the  Elliot 
and  Barrum  Rivers,  five  seams  were  found,  varjring  in  thickneas 
from  5  inches  to  a  foot.  Between  the  mouths  of  these  two  rivers 
there  also  exist  minrral  springs,  about  one  and  a  lialf  miles  inland. 

In  the  Apollo  Bay  district  the  Mesozoic  rocks  dip  from  north 
to  south,  at  an  angle  of  about  25  deg.,  and  contain  patches  and 
small  veins  of  bright  coal  of  the  nature  of  cannel  and  anthracite, 
and  in  following  down  the  dip  a  bluish-white  fire-clay  is  found. 

Some  twenty  chains  up  the  Wild  Dog  Creek,  which  runs  into 
Apollo  Bay,  Mesoooie  rocks  appear,  standing  at  an  angle  of  75 
deg.,  and  seams  of  coal  are  seen  between  layers  of  sandstone  and 
shale.  These  extend  for  some  80  chains,  and  have  been  exposed 
by  the  erosion  of  the  creek  waters ;  they  vary  in  thickness  fJNxax 
3  to  18  inches.  They  all  dip  to  the  south-west,  at  angles  varying 
from  10  to  71  deg.  Some  50  chains  to  the  east  lies  the  Stony 
Creek,  a  short  distance  up  which  is  a  precipitous  ledge,  1 UO  feet 
in  height.  Under  this  cliti'  the  author  proposes  to  put  in  a  tunnel 
to  cut  the  25  seams  met  with  along  the  Wild  Dog  Creek,  and 
expects  to  cut  them  about  700  feet  below  their  outcrop.  Above 
the  cliff  nine  seams  of  coal  were  seen,  varying  in  thickness  from 
3  to  17  inoheS)  and  in  angle  of  dip  between  49  and  61  deg.,  the 
coal  being  of  fint-dass  quidity. 
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By  tlM  tSd»  of  SkMie't  Omk  the  «iitiMir  found  •  team  al  ood, 
whi^  was  not  more  than  6  inohei  thiok  at  ite  ontorop^  bat  which 
on.  tunnelling  ma  found  to  inereaae  to  26  Inoheii  Oloae  to  thie 
was  found  another  aeam,  18  inches  thidc,  and  the  two  dipping  at 

cliflferent  angles  come  to  lie  close  to  one  another  at  some  36  feet 
below  the  surfaoe^  giving  in  all  3  feet  10  inohee  of  coal.  Higher 
np  the  creek  move  Mams  were  foond,  varying  from  6  to  18  inches 
thickness. 

Altogether,  the  author  has  prospected  for  some  45  miles  from 
east  to  west,  and  across  the  measures  from  north  to  south,  and 
has  opened  55  seams  of  coal,  of  which  50  consist  of  good  black 
coal.  From  the  rock-sections  examined,  the  belief  has  been 
arrived  at  that  an  extensive  coalfield  exists  in  the  Otway 
Ranges.  In  addition  to  coal,  iron,  iireclay,  lead,  copper, 
graphite^  magnesium,  cobalt,  and  manganese  are  to  be  fonnd. 


19.^N  THE  DESERT   SANDSTONE   OF  CENTRAL 

AUSTRALIA. 

By  Professor  Tate,  F.G.S. 


20.— THE  PHYSICAL  CONDJTIONS  UNDER  WHICH 
THE  CHIEF  COAI^MEASURES  OF  TASMANIA 
AND  VIGTORDL  WERE  FORMED. 

By  S.  H.  WiNTLB,  F.L.S. 

It  has  been  the  general  impression  among  the  earlier  geologists 
who  had  visited  Tasmania,  notably,  that  the  coal-measures  oC  that 
island,  which  not  only  flank  its  mountain  system  for  the  most 
part,  but  encircle  it  as  a  zone,  are  of  anterior  age  to  the  green- 
stone which  rises  above  them.  The  result  of  over  a  quarter  of  a 
century's  observation  convinces  me  that  the  contrary  is  the  fact. 
In  a  word,  that  the  dioritic  crystalline  rock,  most  frequently 
highly  columnar  and  diiiV)asic,  is  truly  plutonic,  and  that  it 
existed  long  l)efore  the  co,'il-measure  straUi,  with  the  great 
thickness  of  alternating  thick-bedded  sandstones,  clay-shales, 
mndstoaes,  Umestonea,  conglomerates,  together  with  the  Silurian 
beds  were  laid  down.  When  the  ooal  deposits  are  not  found  upon 
the  mountain  slopes  in  Tasmania  «t  an  eleVation  of  from  500  feet  to 
1500  feet  above  sea  level,  they  not  only  form  an  exception  to  the 
mle^  bat  are  of  very  limited  extent^  and  mneh  diiBmpted  bj 
subsequent  local  seismic  disturbance,  as,  for  instance,  in  the 
Mersey  district^  at  Jerusalem,  and  the  anthracite  beds  at  New 
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Town.  I  bdieve  I  am  right  in  aatigning  the  position  whidi  the 
three  last-mentioned  coal-measttree  oceapy,  in  the  lower  lereLB^  to 

seismic  depression  of  the  9Qr£ace  of  the  area  which  they  oooapy, 
long  after  the  deposits  were  formed,  for  the  reason  that  they  are 
intimately  associated  with  eruptive  and  disrupted  basaltB  OOIIUS 
ponding  to  the  older  or  Pliocene  basalts  of  Victoria. 

The  principal  coal-beds  of  Tasmania,  from  a  commercial  ftoint 
of  view,  are  those  at  Mount  Nicholas,  in  the  district  of  Fingal, 
Mount  Ben  Lomond,  30  miles  distant  easterly,  and  at  the  Sandfly 
BSrulet  Ranges,  in  the  Hnon  River  di^riet^  south  of  the  iaUuML 
These  all  occupy  elevated  positions  on  the  sides  of  mountain 
ranges,  altitude  of  which  vary  from  500  feet  to  loOO  feet  above 
sea  level.  These  coal-seams,  with  their  associated  interstratifying 
clay-shales  and  sandstone,  present  a  nearly  horizontal  position, 
the  average  inclination,  or  dip,  being  2h  deg.  north-east,  while 
the  Upper  Sihirian  strata  on  which  they  repose  uncomformably, 
and  which  chiefly  consist  of  purple  and  yellowish  varie^;at<^ 
arenaceous  incoherent  shales,  with  intercalating  slates,  have  an 
average  inclination  of  70  deg.  The  Mount  Nicholas  coal-seams 
may  be  accepted  as  a  type  of  these  alpine  co/il-measures  in  the 
island  of  Tasmania.  The  summit  of  this  range  consists  of  crystal- 
line diabasic  prismatic  greenstone,  its  greatest  altitude  being 
1800  feet  above  sea  level,  or  1000  feet  above  the  Break-o'-Day 
valley.  The  uppermost  cos!  seam  (which  is  that  mined  by  the 
Cornwall  Coal  Mining  Company,  and  exported  to  Victoria)  has  a 
thickness  of  11  feet,  )>ut  at  the  western  extremity  of  the  range, 
distant  about  tw»)  lineal  miles,  it  attains  a  thickness  of  15  feet  in 
the  clear.  There  are  known  to  me  five  other  difl'erent  seams,  vary- 
ing from  two  feet  in  thickness  to  five  feet.  They  are  all  bituminous 
coal,  of  a  dense,  lamit^ated  structure,  possessing  a  well-detiued 
cleavage  conformable  to  the  line  of  deposit.  The  coal-seams 
which  obtain  on  the  southern  side  of  the  range  have  their  exact 
equivalents  on  the  northern  side.  They  have  been  cut  throu§^ 
in  the  depressions  at  both  ends  of  the  mountain  ranga  That 
they  have  not  been  subjected  to  any  displacement,  such  as  would 
be  the  result  of  telluric  disturbance  since  they  were  deposited,  is  t<  » 
be  gathered  from  the  fact  that  thoy  only  depart  from  the  horizontal 
position  by  a  mean  dip  of  6  deg,  east  by  south  on  l>oth  sides  of 
the  range.  All  the  associated  strata  of  clay-shales,  sandstones, 
marine  mudstones,  and  limestones — the  faunal  palaeontology  of  the 
two  latter  formations  being  striking  analogues  of  the  fannal 
palieontology  of  the  carbomferous,  t,e,,  mountain  limestone  of 
Europe-— are  conformable  to  tiie  coal-seams.  The  base  <^  the 
system  is  a  coarse,  pebbly  conglomerate^  reposing  immediately 
upon  the  edges  of  the  upturned  Upper  Silurian  shales  and  sand- 
stones. Tn  brief,  these  coal-measure  strata,  at  one  remote  period, 
formed  an  unbroken  zone,  or  belt,  around  these  older  greenstone 
heights  to  within,  on  an  average,  500  feet  of  their  summits,  as 
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at  Mount  Nicholas,  Ben  Lomond,  and  Sandfly  Ranges.    At  this 
perioil,  whicli  is  generally  regarded  as  Mesozoic,  the  summits  of 
the  loftier  mountains  formed  small  islands  in  the  southern  ocean. 
Subsequently,  seismic  action  took  place  in  various  centres,  and 
produced  rlepressions  of  areas  of  the  coal-mefisures,  and  these 
terrene  disturbances,  by  eruptions  of  diorite,  shattered  and  in 
maay  instances  overflowed  the  coal-measure  strata.    This  is 
evidenced  in  the  Jenualem  ooal  baon,  Berwent  YtaSkf,  and  at 
the  Meney,  north  of  the  island.   The  coal-beds  flanldng  the 
momitain  sides  are  covered  up^  to  a  great  extenti  by  fallen  green- 
stone.   At  the  Ck>mwall  mine,  before  mentioned,  the  main  adit 
level  has  been  carried  in  for  a  distance  of  950  yards  towards  the 
greenstone  backbone  of  the  mountain  under  fallen  gfreenstone 
withont  meeting  with  the  dyke  of  plutonic  rock.    Turning  to  the 
coal  deposits  of  Victoria,  in  Gippsland,  at  South  Moe,  which  are 
those  I  have  examined  and  reported  upon  professionally,  they  are 
fouiul  to  obtain  to  an  elevation  of  little  short  of  1000  feet  al>ove 
sea   level.     Here,  fis  in  Tasmania,   they   have  a  very  slight 
departure  from  the  horizontal.    The  associated  trap-rock,  dark 
augitic  basalt,  is  older  than  the  coal,  if  I  may  venture  to  make 
such  an  assertion,  from  the  fact  that  I  saw  a  slightly-rounded 
erratic  block  of  the  same  basalt  taken  oat  of  the  centre  of  a  seam 
of  ooal  two  feet  ei^t  inches  thick  on  the  Moe  Goal  Miniqg 
Company's  holdings.   These  coal-measnres  differ  from  those  of 
Tasmania  in  having  been  laid  down  under  fresh-water  conditions. 
The  complete  absence  of  marine  deposits  is  strikingly  apparent. 

My  contention  is  that  the  diabasic  greenstone  of  the  island 
colony,  and  also  the  basalt  associated  with  the  Oippsland  coal 
beds  of  Victoria,  are  older  than  the  coal-measnres.  In  short,  the 
coal-nie*isure  strata  were  laid  down  in  depressions,  which,  at  that 
time  existed,  in  contradistinction  to  the  older  accepted  theory 
that  the  igneous  rock  had  burst  through  them. 


21.— THE  SILVER  ORES  OF  THE  BARRIER. 

By  G.  H.  Blaksmobb. 


22.— GRANITE  :  ITS  PLACE  AM<  )NG,  AND  ITS  CON- 
NECTIONS WITH  THE  SEDIMENTARY  AND 
IGNEOUS  ROCKa 

By  J.  G.  O.  Tbppeb,  F.L.S. 
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1.— ON  SOM£  POINTS  IN  THE   MORPHOLOGY  OF 
ASTACOPSIS  BICARINATUS, 

Bj  J.  Stbphui  Habt,  M.A.,  B.Sa,  University  of  Melbourne. 

[A^sirtta.] 

The  common  crayfish  of  the  ponds  and  waterholes  of  Victoria, 
known  as  Astacopsis  bicarinatuSy  or  popularly  as  the  yabbie  or 
yabber  crayfish,  is  a  member  of  the  family  FbrastadcbB^  separated 
by  Professor  Huxley  from  the  northern  crayfishes  on  aooomut  ol 
the  absence  of  a  w^-developed  lamina  on  the  podobranchift^  of 
appendages  on  the  first  abdominal  segment,  and  of  a  transverse 
hinge  dividing  the  telson.  But  although  placed  in  a  different 
sub-family,  our  Astacopsis  resf^mbles  very  nearly  the  European 
Astacus,  and  is  sultstitutod  for  it  in  our  university  courses  and 
elsewhere  as  a  representative  of  the  higher  crustiicea\  The  aim  of 
this  paper  is  to  serve  as  a  supplement  to  the  well-known  text- 
books— such  £is  Huxley's  volume,  in  the  International  Series,  or 
Marshall  and  Hurst's  Practical  Zoology — ^by  pointing  out  what 
differences  are  to  be  looked  for  in  the  general  anatomy  of  the  two 
genera. 

The  external  form  is  described  by  Professor  McCoy  in  the 
ProdromuSi  decade  iii.,  plate  2d,  under  the  name  of  Astacoides 
bicarinatus^  and  further  details  are  given  in  decade  xvi.,  plate  160. 
To  this  description  it  should  be  added  that  the  first  abdominal 
segment  has  pleura  as  large,  in  proportion,  as  the  other  segments, 
and  not  concealed,  as  in  Astacus,  liy  those  of  the  second  segment. 
The  colour,  as  Professor  McCoy  points  out,  is  very  variable,  the 
forceps  alone  being  constantly  blue,  with  red  joints.  The  mem- 
brsnous  i>arts  of  the  last  appendages  of  the  abdomen  are  said  by 
him  to  be  constantly  brown,  but  I  have  found  them  much  more 
often  of  a  bluish  colour. 

Appendages. — The  thoracic  and  cephalic  appendages  are  identical 
with  those  of  Astacus,  but  those  of  the  abdomen  are  vwy 
different.   As  already  stated,  there  are  none  on  the  first  segment. 
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On  the  second,  third,  fourth  and  fifth  there  are  appendages, 
diminishing  in  size  towards  the  posterior  end,  and  consisting  of  a 
protopodite  of  two  segments,  a  verj  small  coxopodite  and  longer 
bidpodiH  mumoimted  fay  an  eaopodite  and  endopodite^  whioh 
are  ainilar  in  lonn  and  almott  of  the  eame  aiae,  the  endopodite 
bebig  genendly  rather  the  emaUer,  ezoept  on  the  fifth  segment. 
XSadh  baa  the  form  of  a  narrow,  flat^  membBanoas  plate,  bordered 
by  moie  perfectly  eahafied  serrations,  from  whioh  arne  large 
plumose  setje  forming  a  close  fringe  to  tho  appendaga  The 
appendages  of  the  sixth  segment  forming,  with  the  telson*  the  tail 
tin,  have  much  the  same  shape  as  in  Astacus. 

<;f^._The  gill  formula  is  as  loUowa: — 

Arthrobr. 

*  s 

Thorc.  segt.     Podobr.         ant.         post.  Pleurobr. 
I.       ...     ep.      ...      0      ...      0      ...  0 

n.     ...     1    ...    1    ...    0    ...  0 

TMtt  «•»  1        •••        1        «•»        X        *••  0 

TV.  ...        11  ...  1  0 

V»  1              1  •••  1  t««  1 

^VJt*  X      •••      X  X  X 

YII.  ...       1      ...      1  ...  1  mcL  ...  1 

vni.  ...      0     ...     0  ...  0  ...  1 

6+ep.       6  4H-rud,  4—S0-+-rud.+ep. 

Thia  dillbra  from  the  formalaof  Aataena,  in  having  the  poetetior 
arihrobranch  on  the  7th  augment  rudimentary,  and  all  thie  pleuio- 

branchs  fully  developed. 

The  podobranchiae  have  a  somewhat  complicated  structure. 
The  stem,  or  main  axis,  arises  from  a  broad  basal  piece  directed 
backwards,  and  covered  witli  plumose  setce,  with  hrM>ke<l  ends. 
This  is  continuetl  upwards  as  a  narrow  posterior  wing  to  the  stem, 
which  is  covered  elsewhere  very  closely  with  branchial  tiiaments. 
From  its  inner  side  a  flat  plate  projects,  lying  between  the 
acthrobffanohs  and  oovered,  though  much  leaa  densely  than  tha 
rest  of  the  gill,  with  branohial  filamenta.  It  is  very  small  and 
narrow  on  the  posterior  podobranebs,  those  of  segment  7,  and 
gradually  increases  in  size  in  the  more  anterior  ones,  in  which 
it  finally  extends  nearly  the  whole  length  of  the  gill.  The 
epipodite  on  the  first  thoracic  segment  is  a  fiat  plate,  furnished  on 
the  posterior  surface  with  branchial  filaments  resembling  the 
inner  projecting  plate  of  the  podobranchs. 

In  front  of  each  podobranch  is  a  tuft  of  coxopoditic  setee,  like 
those  of  Astacus,  but  much  smaller,  and  provided  with  hooks.  On 
the  posteiior  edge  of  eaoh  segmant  there  is  a  smaU  fiat  plate,  fringed 
with  hooked  seta^  and  formed  from  the  membrane  of  the  joint. 

The  artiirobranohi«  consist  of  a  simple  stem,  with  veiy 
numetous  filaments,  ezoept  along  the  posterior  inner  surface^ 
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which  is  doswt  to  the  body,  and  has  very  few,  or  none.  The 
posterior  arthrohianch  of  segment  7  is  reduced  to  a  papilla^ 
bearing  some  9  or  10  gill  filaments.  The  pleorobranchs  have 
no  filaments  on  the  inner  side^  which  is  closely  applied  to  the 

body. 

The  gill  filaments  are,  in  some  cases,  provide<i  with  distinct 
hooks  at  their  free  extremities,  the  distribution  of  which  appears 
constant.  All  the  filaments  of  the  posterior  arthrobranchise, 
and  the  pleurobranchiai,  are  of  this  description.  The  anterior 
arthiobranehia  bear  hooked  filaments  only  on  the  inner  surCsoe^ 
while  in  the  podobranchiaa  they  are  DonSfined  to  the  projecting 

Stnse  organs* — ^As  in  Astacus,  the  ezopodites  of  the  antennoles 
bear  setn,  supposed  to  be  ol&iotory  in  function.  There  is  one  set 
on  each  joint,  not  two  as  in  Astacus,  and  it  consists  of  a  trans- 
verse row  of  three  or  four  hairs,  eacli  of  two  joints,  the  distal  one 
very  much  flattened.  These  are  supported  by  a  pair  of  setae, 
which  are  larger,  and  taper  gradually  towards  the  free  extremity. 
Of  the  internal  organs  tiie  circulatory  and  reproductive  systems 
are  most  modified. 

Circuiatory  system, — The  heart,  lying  in  the  same  position  as 
in  Astacusy  has  three  pairsof  valves  leading  from  the  pericardiiun. 
Two  pair  are  placed  towards  the  dorsal  side  at  the  anterior  and 
posterior  ends.  The  third  is  at  about  the  middle  of  the  ventral 
surface.  The  arteries  arise  as  in  Astacus,  and,  except  the  sternal 
artery,  follow  the  same  course.  The  sternal  artery  divides  int/> 
two  a  short  distance  below  the  lieart  j  the  branches  encircle  the 
intestine,  and  again  unite  just  above  the  endophragmal  skeletal 
plates,  after  which  they  follow  the  same  course  as  the  single 
sternal  artery  of  Astacus. 

Reptedu^ve  system, — ^The  ovary  lies  principally  just  in  front  of 
and  below  the  pericardium.  There  is  a  median  part  between  tbe 
pericardium  and  the  stmnadb,  from  which  project  badkwards  two 
small  lobes  lying  close  together  beneath  the  heart.  In  front  it 
rises  towards  the  dorsal  surface,  and  there  divides  into  two 
divergent  hnlvps.  A  long,  narrow,  tube-like  prolongation  of  each 
half  runs  forward  for  some  distance.  At  its  extremity,  between 
the  large  muscle  of  the  mandible  and  the  eye,  it  dilates  into  a 
small  s<ack  contjiining  ova.  The  oviducts  arise  from  the  posterior 
end  of  the  main  undivided  region  of  the  ovary. 

The  testes  lie  in  the  same  position  as  the  ovary,  in  front  of  and 
below  the  heart  They  are-  formed  (tf  two  lateral  halves  nnited 
together,  only  in  the  region  of  the  vaaa  deferentia,  abont  one- 
third  from  the  anterior  end.  The  posterior  end  is  not  formed  of 
a  median  lobe  as  in  Astacii%  bnt  of  two  distinct  from  each  other, 
and  often  nneqnal  in  siie. 
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2.— NOTES  ON  THE  FERTILISATION  OP  KNIGHTIA, 

hy  T.  F.  Chbksbman,  F.L  S.,  Curator  of  the  Auckland 

Museum. 

Som  ymn  ago  I  published  in  the  New  Zealand  Journal  of  Science 
some  notee  on  the  fertiliflation.of  JCn^JUtOj  one  of  the  two  species 

ol  Froteaceis  indigenous  to  New  Zealand.  Since  then  I  have  had 
opportanities  of  examining  the  subject  with  more  care,  and  it 
hM  occurred  to  me  that  a  resume  of  what  I  have  been  able  to 
make  out  may  not  Vie  without  interest  to  the  members  of  the 
Australasian  Association. 

Up  to  the  present  time  very  little  has  been  published  on  the 
fertilisation  of  the  Proteaceu:.  Many  years  ago  Mr.  Bentham,  in  a 
suggestive  paper  printed  in  the  journal  of  the  Linntean  Society 

Botany,"  vol  13,  p.  58),  pointed  out  that  in  most  of  the  species 
the  anthers  open  wliile  the  flower  is  still  nnexpanded,  and 
discharge  their  pollen  on  an  enclosed  portion  of  the  style  often 
described  as  the  stigma.  Thus,  on  a  superficial  examination,  it 
might  be  concluded  that  the  flowers  fertilised  themselves,  and 
several  observers  have  fallen  into  this  very  natural  error.  In 
reality,  however,  either  the  stii^iiia  does  not  mature  until  long 
after  the  expansion  of  the  tlower,  and  until  after  all  the  pollen 
has  been  swept  otf  the  style,  or  else  special  contrivances  exist  by 
which  the  stigma  is  shielded  f  roui  the  pollen  so  liberally  scattered 
aioond  it,  and  reserved  for  the  action  of  polkn  brought  from 
other  flowers.  The  general  plan  of  fertilisation  is  thus  somewhat 
analogous  to  that  of  the  ComposUce^  where,  as  is  well-known, 
the  anthers  cohere  into  a  cylinder  surrounding  the  style-branches, 
<m  the  pubescent  or  papillose  outside  of  which  the  pollen  is 
usually  shed.  But  fecundation  cannot  take  place  at  this  stage, 
for  the  stisimatic  surface  is  always  on  the  inner  face  of  the  style 
branches,  which  remain  tirinly  closed  together  until  some  little 
while  after  the  expansion  of  the  tlower  ;  and  before  they  separate 
the  pollen  has  usmilly  been  brushed  oli'  by  the  v^isits  of  insects, 
or  rsmoTed  by  other  means ;  so  that^  to  ensure  fertilisation, 
pollen  must  be  regularly  conveyed  from  younger  flowers  to  <^er 
ones.  This  is  precisely  whattakes  place  in  tiie  ProUatim  ;  butas 
in  that  order  the  style  is  always  undivided,  and  the  stigma  .con- 
eeqnently  external,  much  more  elaborate  contrivances  are  often 
required  to  screen  off  the  pollen  of  the  same  flower.  Some  of 
these  contrivances  are  so  remarkable  that  it  has  long  been  a 
matter  of  surprise  to  me  that  so  few  of  them  have  been  fully 
examined  and  described. 

The  curious  inflorescence  of  Kni^htia  is  familiar  to  most 
settlers  in  the  northern  portion  of  New  Zealand.  The  flowers, 
which  are  of  a  bright  red-brown  cdonr,  and  very  conspiooous,  are 
nmnged  in  pairs  on  stout  lateral  raoemes,  each  raceme  containing 
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from  40  to  80  flowers,  or  even  more.  Before  expansion  the 
perianth  is  cylindrical  in  shape,  slightly  swollen  at  the  base  and 
thea  contracted,  but  again  gradually  thiokenad  towaids  the 
eztranity.  It  Is  about  1^  inch  long,  and  externally  is  eFeiy- 
where  oovered  with  a  dense  velvety  tomentom.  In  the  young 
had  there  is  no  appearance  of  segments,  but  some  time  before 
expansion  the  top  of  the  tube  splits  into  four  minute  teeth,  the 
apex  of  the  style  showing  between.  Later  on  the  segments  come 
apart  at  the  base  of  the  perianth,  and  by  degrees  the  separation 
extends  higher  up.  For  a  long  time,  however,  they  finnly  cohere 
in  the  upper  swollen  part  of  the  tube,  and  the  tinal  separation 
always  takes  place  suddenly  and  elastically,  the  four  segments 
each  coiling  up  into  a  tight  spiral  band,  which  is  packed  away  at 
the  very  base  of  the  flower.  The  fully-expanded  racemes  uow, 
therefore^  little  more  than  a  bnuh  oi  long  styles  projecting  from 
a  maw  of  twisted  perianth  segments,  and  present  a  very  diflfefent 
appearanoe  to  those  in  the  bud  state,  so  that  I  have  had  the  two 
brought  to  me  as  the  flowers  of  two  distinct  plants  I  The  anthera 
are  four  in  number,  sessile  towards  the  tops  of  the  perianth  lobes, 
and  in  the  bud  fonn  a  ring  round  the  upper  part  of  the  style,  to 
which  they  are  closely  applied.  The  style  is  over  an  inch  in 
length,  rather  slender  at  the  ba.se,  but  mucli  swollen  in  its  upf>er 
half,  forming  a  lengthened  club-sliaped  termination  usually  con- 
sidered as  the  stigma,  but  I  very  much  doubt  the  whole  of  it 
being  truly  stigmatic.  At  the  base  of  the  flower  are  four  rounded 
glands,  seersting  an  abundance  of  nectar,  which  slowly  ezodee 
from  them  and  usually  surrounds  the  base  of  the  ovary.  The 
flowers  have  a  strong  and  very  peculiar  odour,  a  single  raceme 
being  quite  sufficient     unpleasantly  scent  a  close  room. 

If  a  flower  is  examined  just  prior  to  expansion,  it  will  be 
noticed  that  tlie  anthers  have  opene<l  down  their  inner  face  and 
deixfsited  the  whole  of  their  pijUen  on  the  moist  surface  of  the 
thickened  portion  of  the  style,  on  which  it  forms  four  little 
ridges.  After  the  opening  of  the  flower,  and  the  coiling  up  of 
the  perianth  segments,  the  pollen  is  thus  left  exposed  on  the 
surfaoe  of  the  style.  As  mentioned  before^  this  looks  like  a 
simple  case  of  self-fertilisation,  but  a  little  examination  proves 
that  the  stigmatio  surface  is  not  mature  until  some  time  after  the 
flowers  open  ;  and  that  before  it  is  in  a  receptive  condition  the 
pollen  has  all  V>een  removed.  Some  tneans  must  therefore  exist 
by  which  the  pollen  is  regularly  transferred  from  the  younger  to 
the  older  flowers.  It  is  natural  to  assume  that  this  is  done 
through  the  agency  of  insects,  especially  as  the  great  abundance 
of  honey  induces  many  to  visit  the  flowers.  But  in  most  cases 
they  simply  crawl  about  between  the  ttyVm,  and  never  touch 
either  the  pollen  or  stigma  elevated  far  above  them.  It  appeam 
to  me  that  laige  insects  alone  could  aid  in  the  work  of  fertiliia- 
tion ;  and  even  among  theee  Hie  nootumal  or  crepuaeular  meiha 
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coM  be  of  little  eenrlee^  ai  the  styles  ate  ftur  enovgh  apart  to 
allow  of  tiieir  proboms  bsing  inserted  witlioat  tooAmg  thenii. 
Possibly  some  of  the  laiger  Diptera  or  CoUcpterOy  as  well  as  the 
honey-bee  (which  is  a  regpilar  visitant),  may  be  of  use ;  but  the 

conclusion  I  have  arrived  at  is  that  the  flowers  are  principally 
adapt-ecl  for  fertilisation  by  honey-feeding  Ijirds,  such,  for  example, 
as  the  Tui  ( Frost /u made ra  fiova-zealandiie)  and  the  Korimako 
(Anthornis  melanura).  That  the  former  bird  regularly  frequents 
the  flowers  I  have  myself  repeatedly  observed,  and  old  and  obser- 
yiWDib  feiideiitSy  who  were  well  acquainted  with  the  habits  ol  the 
Korimalco  before  its  disappecuraaoe  from  our  northern  forests^  all 
agree  la  stating  that  it  was  equally  ready  to  take  advantage  of 
the  lusdous  supply  of  honey  offsred  by  the  plant.  In  addition 
to  these  two  species,  I  have  noticed  the  Kaka  Panrot  (Nestor 
meridionalis)  sucking  the  honey  from  the  flowers,  as  also  the 
little  white-eye  ( Zosierops  cmtlescens ),  but  I  do  not  think  that 
either  is  such  a  frequent  visitant  as  the  Tui. 

A  glance  at  the  flowers  will  at  once  show  how  fertilisation  is 
eflected.  It  is  obvious  that  a  bird,  wiieii  thrusting  its  head 
between  the  styles  of  a  recently-expanded  raoeme  in  search  of  the 
honey,  must  dust  the  feathers  of  the  forehead  and  throat  wi^ 
polleiL  And  if  it  should  afterwards  visit  flowers  in  a  more 
advanced  stagey  it  is  quite  oeitain  that  much  of  this  pollen  would 
be  rubbed  oflf  on  the  mo^  surface  of  the  style,  and  feoundatiou 
consequently  take  place. 

Kni^hfia  is  not  the  only  New  Zealanrl  plant  in  which  the  work 
of  fertilisation  is  mainly  perfonned  by  birds.  The  flowers  of  the 
red  kowhai  {Ciianihus  puniceus)  rarely  produce  seed  in  our 
gardens,  simply  because  that  in  such  situations  they  are  seldom 
visited  by  birds.  Some  years  ago,  a  fine  plant  growing  in  my 
Ofwn  garden,  profusely  loaded  with  flowen,  was  visited  by  a  stray 
Kaka  parrot»  whieh  spent  the  greater  part  of  one  day  in  sucking 
the  honey  from  the  flowers.  That  season  the  plant  was  loaded 
with  pods,  although  in  no  previous  vear  could  more  than  two  or 
three  l>e  obtained  at  one  time.  The  yellow  kowlmi  ( Sophoza 
tetrapiera )  is  largely  (but  not  exclu.sively)  fertilised  by  birds,  as 
also  is  the  tree  fuchsia  ( F.  excnrticata ).  There  can  be  little  doubt, 
too,  that  in  the  various  species  of  Metrosideros  there  is  a  good 
deal  of  cross-fertilisation  through  the  afjency  of  birds. 

It  is  now  well  established  that  cross-iertilisation  possesses 
undoubted  advaatagee  over  self-fertilisation;  and  an  excellent 
argument  In  favour  of  this  view  may  be  inferred  from  the  case  of 
KmgMa,  We  find  that  the  structure  and  arrangement  of  the 
parts  of  the  flower  are  such  that  the  style  and  stigma  are  actually 
embedded  for  some  time  in  a  mass  of  pollen,  so  that  no  one  can 
doubt  that  if  self -fertilisation  had  been  the  preferable  mode  it 
might  have  been  obtained  with  certainty,  and  with  a  minimum 
expenditure  of  force.    But  instead  of  this  we  see  a  number  of 
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contrivances  all  pointing  in  the  opposite  direction.  The  ripening 
ql  the  stigma  is  delayed,  in  order  that  there  may  be  no  risk  of 
oontamination  hy  pollen  from  the  same  flower.  The  sommit  of 
the  style  is  enlarged  to  form  a  suitable  stage  on  which  the  pollen 
may  be  presented  to  the  visitors,  to  whom  the  task  of  transferring 
it  from  flower  to  flower  is  entrusted.  The  perianth  segments  are 
coiled  up,  and  removed  from  tlieir  path,  and  a  suitable  attraction 
is  afforded  in  tlie  shape  of  an  abundant  supply  of  nectar.  Surely 
these  contrivances  would  not  be  provided  if  some  great  a<lvanUige 
were  not  expecte<l  in  return.  To  niy  mind,  cases  similar  to  those 
of  Kni^htia — and  they  are  probably  numerous  enough — afibrd 
additional  proof  of  the  truth  of  Mr.  Darwin's  well-known 
aphorism — "  That  nature  tells  us»  in  the  most  emphatic  mennery 
that  she  abhors  perpetual  self-fer^lisation.*' 


3.— ACCLIMATISATION  IN  VICTORIA 

By  W.  H.  D.  Lb  Sovbf,  Assistant  Director  of  l&e  Zoological 

Society,  Melbourne. 

Tas  subject  of  Acclimatisation  is  a  record  of  great  successes  and 
great  failures^  and  I  regret  that  my  experience  of  the  subject  tells 
me  (and  mine  is  the  experience  of  all  interested  in  this  subject) 
that^  as  a  rule,  it  would  have  been  better  for  Australia  if  the 
great  successes  had  been  failures  and  the  failures  successes. 
Certainly,  horses,  cattle,  and  sheep,  and,  in  fact,  all  domestic 
animals,  have  proved  themselves  very  much  at  home  in  almost  all 
parts  (»f  Australia,  for  no  portion  of  the  earth's  surface  produces 
liner  stock  or  liner  wool. 

I  do  not  propose  iu  this  brief  paper  to  go  into  the  subject  of 
Acclimatisation  generally,  but  only  to  mention  those  snima-ls  and 
birds  that  have  been  introduced  into  Victoria  from  other 
countries  at  different  times  during  the  past  thirty-five  years.  I 
am  unable  to  say  how  long  ago  it  is  that  the  tirst  efforts  were 
made  in  the  direction  of  aadimatisation  in  Australia,  but  it  most 
likely  commenced  in  the  older  colony  of  New  South  Wales,  and 
it  is  now  nearly  if  not  quite  fifty  years  ago  since  eff'orts  were  first 
made  to  introfluce  the  pheasant  into  Tjismania,  but  all  efforts 
failed  to  estal>lish  this  tine  game  bird  in  the  island.  Here  in 
Victoria  enthusiastic  men,  foremost  among  whom  may  be  men- 
tioned the  late  Mr.  Edward  Wilson,  the  late  Mr.  Samuel  Wintsr 
of  Mumdal,  and  Dr.  Th(mias  Black  of  St.  Kildss  have  for  many 
years  past  endeavoured  to  introduce  not  pheasants  only,  but  many 
other  birds  and  animals,  and,  I  regret  to  say,  have  met  with  but 
indifferent  success.  The  Zoological  and  AcclimMtisation  Society 
of  Victoria  has  also  introduced  many  varieties  ;  among  them  may 
be  enumerated  the  alpacsi  the  Angora  go%t»  the  sambury  azi% 
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rusa,  bog,  Formosa,  and  Barasingha  deer,  the  hare,  the  ostrich, 
pheasant,  Califomian  quail,  thrush,  blackbird,  starling,  itc,  and 
it  has  to  bear  a  certain  amount  of  blame  for  assistiuir  in  the 
introduction  of  the  house  sparrow ;  but  it  had  no  share  whatever 
in  the  introduction  of  that  dreadful  pest,  the  rabbit,  which  was 
broo^^t  oat  by  priTate  iodividoak ;  the  fooc,  whidi  promises  to  be 
almost  as  great  a  nuisanoe,  was  also  introduced  by  private 
enterprise. 

The  two  first-named  animals,  the  alpaca  and  the  Angora  goat, 
were  costly  experiments,  and  both  have  failed.  In  Peru,  the 
habitat  of  the  alpaca,  its  home  is  on  high  mountain  ranges  ; 
there  these  animals  are  found  at  an  altitude  of  nearlv  10,000 
feet,  seldom  descending  lower.  The  difference  in  altitude  and 
climate  soon  told  on  the  imported  animals,  and  they  gradually 
drooped  and  died  out  It  is  doubtful  if  these  animals  will  thrive 
in  any  part  of  AustrsUa»  but  the  most  likely  place  would  be  in 
mountainous  countiy  £sr  inland,  where  the  rainfall  is  small 

The  Angora  goat^  also  imf>orted  by  the  Society,  principally 
through  the  instrumentcdity  of  Dr.  Black,  of  St.  Kilda,  at  a  very 
considerable  outlay  and  much  trouble,  has  also  proved  a  failure  ; 
many  f>ersons  have  tried  them,  l)oth  in  Victoria  and  South 
Australia,  but  all  have  failed  to  make  them  pay,  and  the  only 
pure  goats  now  in  Victoria  (excepting  a  few  kept  at  the  Zoo- 
logical Gardens  as  specimens)  are  a  small  flock  on  the  Mount 
Bute  estate,  the  property  of  Sir  Samuel  Wilson.  These  animals 
have  been  tried  in  almost  all  parts  of  Tictoria,  and  aho  in  South 
Australia,  by  Mr.  Price  MauriU  and  others;  but  they  have 
never  been  able  to  hold  their  own,  and  have  in  all  cases  been 
given  up  as  an  unprofitable  industry,  being  not  only  delicate  in 
constitution,  but  troublesome  to  manage^  great  care  having  to 
exercised  to  keep  them  from  common  goats,  which  are  now  to  be 
found  almost  everywhere  ;  and  although  on  one  occasion  the  clip 
of  Victorian  bred  Angoras  reached  as  high  as  four  shillings  a 
pound,  and  on  another  three  shillings  and  sixpence,  yet  as  a  rule 
the  tieece,  beautiful  a.s  it  is,  is  not  as  valuable  in  the  London 
market,  pound  per  pound,  as  first-class  merino  wool ;  and,  at  the 
same  time^  the  fleece  is  much  lighter  than  that  of  a  well-wooUed 
merino.  In  a  very  inteiesting  paper  on  the  Angora  goat^ 
published  in  the  Society's  PMceedings  in  the  year  1873,  by  Sir 
Samuel  Wilson,  that  gentleman  stated  that,  with  careful  manage^ 
ment  and  sufficient  pastures,  his  flock  of  a  little  over  one  hundred 
should  increase  in  forty  years  from  that  date  to  over  seven 
millions.  Sixteen  years  have  passed  since  then,  and  the  pure 
flock  mentioned  in  this  paper  has  remained  nearly  stationary  in 
numbers.  If  common  goats  had  never  been  introduced  into 
Australia,  and  the  Angora  only  had  been  acclimatised,  the  result 
mig^t  have  been  very  differsnt^  and  the  animal  would  have 
proved  of  great  valuer  lor  they  would  then  have  fallen  into  the 
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hands  of  sinall  owners,  who  would  have  looked  well  after  them  for 
the  sake  of  their  tleece,  aiid  there  would  then  havr  been  no 
chanoe  of  deteriorataim  from  erow-breeding.  This  is  the  case  in 
Augora  Id  Ana  MiiM»v  the  habitat  of  this  partioiikr  bmd  ^ 
goats. 

The  Oaabsiepe  goat  has  also  been  tried  here,  a  nnmber  having 
been  introduced  in  1862,  but  it  did  not  succeed;  in  all  proba- 
bility the  difference  of  climate  and  elevation  having  something  to 
do  with  the  failure,  Oaahmere  beiug  from  5000  to  6000  feet  above 

sea  level. 

Deer,  on  the  other  hand,  do  very  well  in  Victoria,  anrl  there 
are  numbers  of  different  varieties  in  the  colonies.  On  the  Upper 
Yarra  the  Fallow  deer  (Dama  vulgaris)  i^  well  established ;  thejr 
haive  inoreaaed  and  spxead  from  eonie  tunied  out  by  Mr.  ftsol  db 
Oeetella  many  yeafs  ago.  On  the  Gmmpians  the  Indian  An 
deer  (Cenms  axis)  are  numerousi  and  in  the  Koo-wee>nip  ewwDip 
and  surrounding  country  in  Momington  ^he  Oernbor  deer  Cenms 
arisfoU/is J  fire -pientiivLl ;  they  are  the  progeny  and  desoisndants 
of  a  few  liberated  many  years  ago  by  the  Society  ;  this  variety  of 
deer  is  also  established  at  "  Ercildoune,"  near  Burrumbeet.  In 
the  Gembrook  Ranges  the  Rusa  deer  ( Cervus  hippelaphus )  and 
Foi-mosan  deer  ( Cervus  tacvanus )  are  met  with,  but  they  have 
not  had  time  to  increase  much  yet,  as  it  is  not  long  since  they 
were  liberated  by  the  Society. 

Little  need  be  inid  about  the  hare^  which  aeema  to  be  epty 
second  to  the  rabbit  in  fecundity  in  this  dimate,  and  it  seems 
to  have  spread  all  over  Victoria  from  a  few  pairs  liberated  nearly 
at  the  same  time  by  the  Society  at  the  Boyal  Park,  by  Mr.  F.  R. 
Gmlfrey  at  Mount  Ridley,  ne^r  "Donnyhrook,  and  by  the  late  Mr 
William  Lyall  at  ''Harewood,"  near  Cranboume.  They  are  fre- 
quently found  in  scrubby,  mountainous  country,  where  no  one 
would  expect  to  see  them. 

The  ostrich  wiis  tirst  introduced  by  the  Society  in  the  year 
1868  \  they  were  first  sent  to  the  Wimmera,  to  one  of  Sir  Samud 
Wilson's  stations,  and  remained  there  for  some  years ;  they  were 
then  transf ened  to  the  oare  of  Messrs.  Offioer  Brothers,  at  the 
Murray  Downs  Station.  Owing  to  the  bad  means  of  transit  from 
the  Wimmera  to  the  Murray,  and  an  accident  to  one  of  the  hen 
birds  soon  after  their  arrival,  the  success  of  the  experiment  waa 
nearly  marred  at  the  outset,  as  only  one  hen  bird  was  left ;  fortu- 
nately she  proved  herself  ecjual  to  the  occasion,  and  laid  a  number 
of  eggs,  which  were  successfully  hatched.  The  birds  gradually 
increased  in  number  until  they  rejiched  one  hundred,  the  Messrs. 
Officer  Brothers  going  to  considerable  expense  in  providing 
suitable  aooommodation  and  food  for  them.  Some  yean  alter 
the  Murray  Downs  Station  was  sold,  and  Mr.  O.  M.  Offioer  pur- 
chased the  Society's  interest  in  the  birds  and  removed  them  to  a 
property  of  his  near  Keraag,  where  they  still  remain;  bat  the 
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industry  has  not  developed,  as  no  one  else  has  had  the  spirit  to 
follow  in  their  footsteps,  and  at  present,  though  the  jvdaptability 
of  the  lower  Murray  country  to  the  ostrich  has  been  fully  proved, 
there  seems  very  little  probability  of  the  industry  being  followed 
up  :  one  re^ison,  no  doubt,  is  the  great  difference  at  times  in  the 
price  of  feathers,  which  suffer  much  from  the  caprice  of  fashion, 
nmX  lira  not,  like  wool,  always  in  tiemand. 

That  splendid  game  bird,  the  pheasant,  was  introduced  by  the 
Soeiaty  many  yetm  ago  vod  enorto  wm  made  to  acclimatise  it^ 
munbsra  bcinff  liberated  in  variowi  parte  of  the  country ;  but  no 
anooM  attended  theee  early  efibrts,  and  it  was  not  till  the  Zoo- 
logical Sodety  eeenred  a  Uod^ of  land  at  Gembrook,  thenanewly- 
settled  diatetct,  that  the  birds  inoraased  to  any  extent.  For 
■ome  years  a  considerable  number  wore  liberated  there  every 
mtiomiOii,  and  they  increased  and  spread  cousiderably  for  miles 
around  ;  but  then  came  the  rabbits,  and  in  destroying  these  the 
pheasants  also  suffered.     There  are  still  a  few  to  he  found  on 
different  properties,  but  as  a  matter  of  acclimatisation  the  experi- 
ment cannot  be  said  to  be  a  success,  althouijh  at  one  time  it 
promised  to  be  so,  as  the  birds  were  bree<Hng  fairly  well  and 
many  young  broods  were  seen  ;   but  poisoned  grain  and  domestic 
cats  turned  loose  have  done  their  work,  and  the  pheasants  have 
nearly  disappeared. 

Oslilomian  quail,  a  very  fine  bind,  about  two4bird8  the  siae  of 
a  partridge,  wore  a  great  saoeess  at  Gembrook  lor  some  yeaff% 
ana  the  original  fifty  birds  liberated  there  inereased  to  many 
hundreds ;  bvt  suddenly  they  began  to  disappear,  and  now  there 
ia  not  a  bird  to  be  seen,  and  it  is  a  mystery  to  me  what  has 
beecwae  of  them.  They  certainly  were  not  shoty  and  I  never 
heard  of  any  that  bad  been  found  dead,  nor  could  we  leam  that 
they  had  migrated,  V>ut  the  fact  remains  that  they  have  gone. 
It  must  be  remembered  that  there  are  very  few  berry-bearing 
bushes  in  Victoria,  and  the  birds  have  many  enemies  ;  the  native 
cat,  or  Mange's  dasyure,  the  tiger  cat,  or  spotted-tailed  dasyure, 
the  iguana,  or  Gould's  monitor,  the  snake,  laughing  jackass,  or 
giant  kiiigtisher,  the  hawk,  etc.,  all  prey  on  the  young  birds. 

The  partridge  was  introduced  many  years  ago,  and  seemed  to 
ancoeed  for  a  time,  but  bosh  fires  earned  them  oS,  Now  that 
large  tracts  of  land  are  under  onltiyation,  it  would  be  muoh  easier 
to  introduce  and  establish  them  than  in  farmer  years ;  but  it  could 
not  be  done  unless  they  were  protected  by  law. 

The  European  thrush  has  been  successfully  established,  but  has 
spread  very  slowly,  although  it  is  plentiful  on  the  south  side  d 
the  Yarra,  in  the  gardens  of  Toorak  and  the  surrounding  districts, 
but  it  has  not  made  its  appearance  in  any  numbers  in  the  northern 
suburbs,  although  a  few  are  to  be  seen  occasionally. 

The  blackbird  does  not  seem  to  thrive  in  Victoria.  This  is,  no 
doubt^  principally  from  the  want  of  berry-bearing  bushes,  which 
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form  a  large  portion  of  its  food.  At  the  Zoological  Gardens  we 
are  making  another  effort  to  establish  this  rlelightful  songster  by 
enclosing  the  birds  hi  a  large  wire  aviary  tilled  with  shrubfi,  and 
letting  only  the  young  birds  go  free. 

Coondmble  sums  of  money  have  been  expended  by  the  Society 
in  the  introdnotion  of  the  d^ylark,  but  so  far  ahnost  without 
success.  Here  and  there  a  few  birds  are  still  to  beseen,  and  their 
delicious  song  heard,  but  they  are  few  and  far  between.  Yet 
everything  is  in  their  favour  here  in  regard  to  climate  and  suitable 
country,  but  the  reason  of  their  non-success  is  apparently  due  to 
the  ever-active  and  numerous  hawks  in  the  air,  added  to  the  many 
enemies  I  have  alreadv  enumerated  on  the  ground. 

A)>out  ten  years  ago  the  Society  liberated  a  few  starlings,, 
obtained  from  New  Zealand,  in  the  University  grounds  here  and 
in  the  Zoological  Gardens.  The  success  of  this  experiment  has 
been  very  marked.  Not  only  have  they  snooeeded,  bat  they  have 
increased  to  lai^ge  numbers ;  flocks  of  several  hundreds  may  nam 
frequently  be  seen.  They  migrate  eveiy  year,  most  likely  to  the 
north,  and  regularly  return  about  November.  This  is  strange^  as 
the  starling  is  not  strictly  a  migratory  bird.  As  is  well  known, 
these  interesting  birds  are  insectivorous  in  their  habits,  and  are 
looke<i  upon  justly  with  favour  eveuin  quarters  where  most  birds 
are  viewed  with  a  suspicious  eye. 

The  Indian  minah,  introduced  in  the  year  1862,  ha.s  spread  all 
over  the  neighbourhood  of  Melbourne.  They  are  insectivorous 
birds,  and  no  doubt  do  much  good  by  destroying  countless  insect 
pests,  but  as  they  also  eat  fruit  an  outcry  has  been  raised  agsdnst 
them.  Victorians  hsve  been  so  accustomed,  of  late  years,  to  a 
plentiful  supply  of  vegetables  that  thay  forget  that  it  is  to  such 
birds  as  the  Indian  minah  and  the  sparrow  that  they  are  indebted 
in  this  respect.  Before  these  much  abuseil,  but  in  many  respects 
most  useful,  birds  were  introduced,  cabbages,  cauliflowers  and 
many  other  vegetables?  could  not  be  grown  successfully,  they 
were  so  covered  with  aphis,  l)ut  now  such  a  thing  is  rarely  seen. 
The  same  may  be  said  of  roses,  which  were  formerly  infested  with 
aphis.  I  have  often  watched  a  sparrow  on  a  rosebush  busy  in 
clearing  off  the  aphis  with  which  it  was  thickly  covwed. 

The  Knglish  robin,  the  goldfinch,  the  linnet,  uid  many  other 
small  birds  have  been  introduced  and  liberated,  but  they  have 
not  succeeded.  It  is  very  different  in  New  Zealand,  where  all 
the  European  birds  seem  to  answer  admirably.  Pheasants, 
blackbirds,  thrushes,  skylarks,  and  numerous  other  birds  have 
not  onlv  succeeded,  but  in  some  instances  become  a  nuisance  trom 
their  increasing  numbers. 

I  may  say  that  the  result  of  acclimatisation  in  this  colony  has 
taken  everyone  interested  in  the  subject  by  surprise.  The  rabbit 
goes  on  breeding  at  an  aatonishing  rate  all  the  year  round.  The 
hare,  which  in  England  rarely  produces  more  than  two  at  a  birth. 


Digitized  by  Google 


psoonDuiat  or  sionoir  d. 


481 


here  frequently  has  five  and  even  seven,  while  the  sparrows  have 
increasea  at  a  prodigious  rate.  On  tlie  otficr  hand,  many  birds 
that  would  f>e  liighly  beneficial  will  not  adapt  themselves  to  their 
new  surroundings.  Another  troublesome  importation  from  the 
old  country  has  of  late  years  made  its  appearance,  in  the  European 
snail,  no  doul)t  introduced  in  wooden  cases  containing  plants.  It 
18  now  spreading  far  and  wide  over  Victoria ;  wherever  plants 
are  carried  the  mail  probably  goes  too.  It  seems,  like  the 
sparrow,  the  rabhit^  ana  the  lose,  to  increase  Tory  rapidly,  and 
will  yearly  beoome  more  troublesome. 

The  introduction  of  English  trout  into  Victorian  streams  has 
been,  on  the  whole,  a  success.  There  are  several  fish  acclimatisa- 
tion societies  in  Victoria — in  Ballarat,  Geelong,  and  other  places, 
all  of  which  do  goixl  work  ;  and  Sir  Samuel  Wilson  has  a  very 
complete  fish-hatching  astablishment  at  "  Ercildoune,"  which  he 
maintains  at  his  own  cost,  giving  the  young  fish  every  year 
principally  to  the  Zoological  and  Acclimatisation  Society,  the 
Society  undertaking  the  transportation  of  the  fish  to  suitable 
streams,  and  thus  benefitting  the  whole  colony.  In  this  ™*"fi^ 
a  great  many  fine  streams  have  been  stocked,  and  the  number  o£ 
trout  streams  is  being  increased  every  year.  One  or  two  costly 
ezperiments  have  been  made  with  the  Knglish  and  the  Californian 
salmon,  but  without  success.  But  here  again  New  Zealand  is 
far  in  advance,  as  the  streams  of  that  tine  colony  are  much  Ijetter 
adaptetl  to  the  tmut  and  other  European  fish  tlian  ours  are. 

Both  my  father  and  myself  have  taken  a  deep  interest  in 
ticclimatisation  tor  many  years  past,  and  I  sincerely  wish  I  could 
write  more  hopefully  on  the  subject ;  but  I  fear  that  but  scant 
success  will  attend  any  efforts  in  this  direction,  as  far  as  good 
game  birds  are  concerned,  without  laws  to  prohibit  indiscriminate 
uiooting.  At  every  holiday  season  parties  of  young  people  spread 
all  over  the  country  sh(x>ting  everything  they  meet,  and  also, 
alas  1  shooting  each  other.  This  should  be  stopped,  but  in  this 
free  and  democratic  country  such  prohibitions  are  not  popular. 
One  thini?  is  certain,  tliat  if  birds  are  to  be  establislied  they  must 
be  protected  from  pot-hunters,  and  individual  etiort  must  be  more 
sustained  in  the  future  than  it  lias  been  in  the  past. 

The  following  list  gives  a  summary  of  the  principal  animals  and 
birds  acclimatiseil  in  Victoria  : — 

The  Dt\'r,  of  which  six  kinds  have  now  snooessfoUj  establishsd  them- 

aelves.  ului  aro  at  large  in  the  colony. 

The  Alpaca,  which  has  not  been  able  to  accomiuodate  itaelf  to  the 
great  change  from  aa  altitude  of  10.000  feet  in  Peru*  its  native  land,  to 
rae  Tictoriaa  olimate.  and  has  died  out. 

The  Cashmere  Goat,  which  has  failed  from  the  same  cause. 

The  Angnra  Gont,  which  has  provM  improfitable,  and  baa  been  almost 
entirely  absorbed  into  the  breed  of  common  goats. 

*■ 
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The  Hartt  wbioh  k  waU  ertaUuhed  Ym,  and.  with  the  fox,  bids  fair 
to  be  a  n  uiaanoe  in  sonie  partt.  Both  the  f<a  and  rabbit  were  intarodiioed 

by  private  entei7>ris«>. 

The  Ostrich,  which  has  proved  itself  well  suited  to  the  plains  of  the 
lower  Murray ;  but  the  enterprise  has  not  proved  prolitable,  owing  to 
the  nnoartain  maricafe  for  tbe  f eaitheri. 

Tl^e  Pheasanit  FmMdge  and  Californian  Qm«U  ifaeofa  wall  at  ftnt>  but 
aeem  now  to  have  succumbed  to  their  many  enemiei. 

The  Thrush  has  Vjeen  established  here,  but  not  as  yet  in  lar^re  numbers. 

The  Blackbird  has  not  as  yet  been  established,  but  another  effort  ia 
now  being  made  at  the  Zoological  Qardena. 

The  Skylark,  too»  haa  not  met  with  suitable  oonditiona  here,  and  ia  aov 

almoKt  extinct. 

The  Starling  and  the  Imiian  Minah  have  been  very  raooeaifaUy  intrcH 

dueed,  and  are  to  be  found  in  urrent  numbers. 

The  Robin,  Goldfinch,  Linnet  and  many  other  small  birds  have  also 

iiiled  to  get  a  loofting  here. 

Amoni^at  fiah,  the  Trmt  haa  bean  a  anooeai,  and  the  Stdwum  haa 
failed. 


4.— ON  THE  DEVELOPMENT  OP  CHILOBRANCHVS 
RUFUS  (TELEOSTEI,  SYMBRANCHIDjE), 

By  William  A.  Haswell,  M.  A.,  D.Sc,  Professor  of  Biology, 

University  of  Sydney. 

Chilobranchus  rufus  is  a  small  eel-shaped  fish,  very  abundant 
below  stones  between  tidal  limits  in  Port  Jackson.  The  family 
( Syn^ranchida)  to  which  it  is  referretl  includes  only  the  two 
Lcenera  Sxmbranchus  and  Chilobranchus^  and  is  regarded  jis  most 
nearly  lelated  to  the  MuriEtiidti:.  With  regard  to  the  structure 
and  athiiities  of  the  genus  I  shall  have  something  to  say  in  a 
later  paper  dealing  with  the  more  advanoed  stages  ia  the 
derelopnieiit. 

ChUobrmuhus  nrftts  depoeita  ita  qggs  on  the  under  aurfaoea  d 
stonee  between  low  and  high  water  mark,  oonaaionally,  though 
not  frequently,  on  the  upper  aorfaoe  ol  amall  stones  or  shells 
lying  under  the  shelter  of  a  lar^^er  stone.  In  such  shelters,  in  the 
breeding  season,  which  extends  over  July,  August,  and  September, 
male  and  female  (which  ditier  very  strikingly  in  coloration  and 
markings)  are  to  be  found  together,  and  near  them  will  usually 
be  found  a  batch  of  eggs.  The  eggs  are  cemented  to  the  surface 
of  the  stone  in  a  single  layer,  and  in  one  batch  there  will  often  be 
fonnd  from  fifty  to  a  hundred,  preaenting  a  variety  of  stages  in 
their  devel^ment^  showing  that  they  had  been  laid  and  impreg- 
nated at  different  times.  Each  egg  is  cemented  to  the  stone  by  a 
little  disc,  formed  apparently  by  a  drop  of  a  viscid  material, 
against  which  the  egg  is  pressed,  and  which  becomes  firmly 
united  with  the  .^^-membrane  which  it  resembles  in 
character. 
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III  addition  to  the  ezaminatioii  of  living  eggs,  the  following 
iBethods  were  followed : — 

1.  The  eggs  were  put  in  a  ten  per  cent,  soliitiiin  of  nitric  acid 
and  left  in  it  for  half  an  hour,  then  thoroughly  washed  in  water, 
and  paBsed  through  ascending  grades  of  alcohol  to  90  per  cent 
This  was  found  to  be  by  far  the  best  method  for  most  iMuweB  in 
the  development ;  the  nitric  acid  readily  p^usses  through  the  egg- 
membi  ane  and  produces  a  strong  whitening  effect  on  the  blasto- 
disc,  leaving  the  yolk  unaffected  and  translucent ;  the  shrinkage 
is  very  slight.  With  this,  as  witli  the  other  methods  employed, 
series  of  sections  cannot  well  he  made  by  tlie  parattin  method, 
owin^  to  tilt'  great  brittkness  of  the  yolk,  especially  in  the  earlier 
stages,  and  recourse  must  be  had  to  celloidin. 

2.  The  eggs  were  fixed  with  Perenyi  s  tlui'l,  allowed  to  act  for 
half-an-hour,  and  followed  by  ascending  alcohols.  This  method 
preserves  the  eggs  well,  but  is  not  .so  serviceable  as  the  precodinjj, 
as  it  does  not  produce  so  great  a  whitening  effect  on  the  proto- 
plasm of  the  blastodiMc. 

3.  The  eggs  were  treatetl  with  osmic  acid,  fullowe<l  by  Merkel's 
fluid,  as  used  by  Agasaiz  and  Whitman  in  their  studies  on 
pelagic  fish-^ggi.  This  method  is  of  very  great  value  in  differon- 
tiating  the  periblast  and  the  periblast  cells  from  the  other 
elements. 

Gtfurai  FaUures  of  the  Egg  of  Chikhranchus^ 

The  eggs  are  very  small,  being  only  l"2mm.  in  long  diameter. 
They  are  nearly  always  of  oval  shape  (though  a  few  splierical 
examples  were  found),  and  the  short  diameter  is  1mm.'  The  egg 
is  cemented  down  by  one  side;  the  blastodisc  is  6ui>-p<)lar  in 
position,  but  nearly  iJways  inclined  towards  the  upper  side  of 
the  egg  (i>.,  that  side  cemented  to  the  sui-face  of  the  stone)  ;  its 
position  would  therefore  seem  to  be  a  polar  one,  slightly  modified 
by  the  action  of  gravity.  In  a  small  pprrontaijp  of  cases,  how- 
ever, the  blastodisc  was  found  to  l>e  situated  in  the  middle  of  one 
side  of  the  e^g,  which  brought  about  marked  changes  in  the 
general  form  in  certain  stages,  as  will  be  afterwards  notice<l.  A 
few  abnormalities  were  observed,  of  which  the  most  interesting 
were  two  eases,  in  each  of  whiefa  there  were  jhoo  two-cell  stages 
doee  together.  It  is  very  likely  ^t  these  were  not  natural,  but 
resulted  from  mechanicai  action  during  the  removal  of  the  eggs 
from  the  stone.  There  were  a  good  many  eggs,  however,  in 
which  development  seemed  to  have  been  arre.sted,  there  being 
only  an  abnormal  blastodisc  with  a  softened  yolk.  Such  were 
probiibly  eggs  that  had  acciflentaily  es('a|.er]  imprerrnation. 

r'ircumstances  were  not  favourable  for  in  vest  ii^M  ting  the  history 
of  the  egg  previous  to  the  beginning  of  the  process  of  segmenta- 
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tion,  and  what  slight  observations  I  have  been  able  to  make  on 

this  stage  may  he  reservefl  till  i  have  had  the  opportunity  of  a 
more  thorough  study.  As  in  some  other  teleosteans.  the  geriiiiiial 
disc  is  formed  as  a  result  of  impregnation,  and  an  uuimpregaated 
ovum  presents  no  trace  of  such  a  structure. 

The  Blastodisc  and  the  Process  of  Segmentation. 

The  blastodisc  makes  its  appearance  a  little  on  one  side  (the 
upper)  of  the  future  ectodermal  pole  of  the  egg.    When  fully 

fonnefl,  and  before  segmentation  lias  commenced  (a  phase  wliich, 
judging  from  its  rarity  in  preserved  specimens,  must  be  of  ver}' 
brief  duration),  it  is  n  small  circular  disc,  around  which  Ls 
gathere*!  a  narrow  zone  of  jieriblastic  protoplasm.  From  the 
peril)lastic  zone  there  ratUate  outwards  a  number  of  branching 
protoplasmic  threads,  which  soon  become  lost  in  the  yolk  and  in 
the  thin  investing  layer  of  periblast  The  plane  of  the  first 
cleavage  is  vertical  to  the  surface  of  the  blastodisc,  and  is 
inclined  at  an  angle  to  the  plane  passing  through  the  long  aids 
of  the  egg.  In  the  next  stag^  of  which  many  specimens  were 
obtained,  there  are  four  sjrmmetrically-arrsiiged  blastomerea 
fonning  a  quadrilateral  blastodisc  with  rounded  angles.  The 
next  change  brings  about  a  disturVjance  of  the  symmetry,  for  two 
of  the  four  cells  subdivide  in  such  a  way  as  to  give  rise  at  once 
to  the  appearance  of  a  long  and  a  short  axis  in  the  blast<xlisc, 
which  now  consists  of  three  pairs  of  cells,  arranged  right  and  left 
on  either  side  of  a  median  line — ^the  future  long  aads  of  the 
embryo.  Of  these,  the  middle  pair  are  lai^r  than  the  others^ 
and  each  of  them  very  soon  becomes  divided  into  two  by  a 
transverse  fissure.  Thus  is  reached  the  stage  of  eight  cells,  in 
which  four  piiirs  of  cells  are  arranged  symmetrically  on  either  side 
of  the  middle  line.  During  those  pha.ses  of  segmentation  the 
blasto<lerm  has  undergone  some  increase  in  size,  probably  at  the 
expense  of  the  peribhistic  material,  which  lias  become  much  less 
evident,  the  radiating  threads  having  disappeared  altogether 
shortly  after  the  beginning  of  segmentation. 

The  nesct  stages  are  marked  by  the  considerable  increase  in 
thickness  of  the  blastoderm,  which  soon  projects  prominently 
from  the  surface  of  the  egg^  and  by  the  appearance  of  a  ring  of 
marginal  cells  differing  to  a  marked  extent  from  those  of  the 
remainder  of  the  blastoderm.  This  ring  first  appears  in  the  32- 
cell  stage,  when  it  consists  of  ten  rather  narrow  cells  encircling 
the  remainder.  At  first  it  is  on  a  level  with  the  i"est  of  the 
blastodisc,  but  while  the  latter  bulges  more  and  more  the  marginal 
cells  remain  nearly  on  a  level  with  the  surface  of  the  vitellue, 
eventually  becoming  tucketl  in  beneath  the  steep  edge  of  the 
central  part  of  the  blastodisc. 
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In  the  meantime  the  blastodisc  has  l^ecome  (after  the  32-cell 
staffe)  two  layers  thick  in  its  central  portion.  It  lies  directly  on 
a  tnin  layer  of  non-nuoleated  periblaske  material,  wliich  extendi 
nmncl  the  whole  yitelliis.  There  is  at  this  stage  no  trace  d  a 
se^entation  cavity.  The  blastoderm  now  spreads  oat  as  a  very 
thin  layer  over  the  ectodermal  extremity  o£  the  egg.  The  thick 
blastoderm  of  1 6  cells  becomes  converted  in  eighteen  hours  into  a 
thin  cap  of  very  numerous  small  cells,  covering  about  a  quarter  of 
the  yolk.  This  cap  is  at  tirst  perfectly  uniform,  but  soon  chan^^es 
appear,  by  which  it  is  marked  out  into  an  embryonic  (posterior) 
and  a  non-embryonic  (anterior)  portion. 

The  first  of  those  changes,  which  becomes  marked  when  the 
blastoderm  extends  over  about  a  third  of  the  yolk,  is  the  forma- 
tion of  a  thickened  rim,  having  the  appearance  of  being  prodnced 
by  a  bending  inwards  of  the  edge.  About  this  time  also  a  cavity 
(s^pDentation  cavity)  appears  underneath  the  anterior  (non- 
embryonic)  part  of  the  blastoderm.  This  cavity  has  a  very  short 
duration,  soon  bf»coming  obliterated.  Tt  intervenes  between  the 
Ijlastoilerm  proper  and  a  tliin  layer  of  periblast,  with  scattered 
nuclei,  which  forms  its  tioor.  A  depression  then  appears  just 
within  the  anterior  border  of  the  ring,  bounded  behind  by  two 
rounded  elevations.  The  depression,  which  is  of  small  extent,  is 
the  non-^bryonic  peatot  the  blastoderm,  the  rest,  ending  in  front 
in  two  convexities  separated  by  a  median  notch,  is  the  embryonic 
shield.  As  the  blastoderm  extends  further  over  the  yolk,  both 
the  embryonic  and  the  non-embiycmic  portions  are  increased  in 
size.  The  two  convexities  of  the  anterior  border  of  the  em.bryonic 
shield  coalesce  to  form  one  median  prominence,  which  marks  the 
position  of  the  anterior  border  of  the  head  of  the  embryo.  When 
the  blastcMlerm  has  pas.sed  the  equator  of  the  egg  an  axial 
thickening,  at  tirst  very  narrow,  appears,  running  from  the 
posterior  border  to  near  the  anterior  margin  of  the  embryonic 
shield.  Its  direction  of  growth  seems  to  be  from  behind  forwardsi 
and  it  probably  begins  at  the  thickened  posterior  border,  into 
which  its  posterior  extremity  passes  ont  laterally.  In  some 
instances  there  is  a  slight  break  or  notch  in  the  thickened  border 
of  the  blastoderm  at  the  end  of  the  axial  thickening ;  but  this 
do^s  not  seem  to  be  of  constant  occurrence. 

When  the  blastodeiin  covers  three-quarters  of  the  surface 
of  the  egg  the  axial  thickening  has  ))ec()ine  somewhat 
broader  and  is  growing  downwards  into  the  yolk  us  a  keel-like 
ridge.  Tliis  keel  is  much  more  strongly  developed  in  its  anterior 
half ;  behind  it  decreases  greatly  in  size. 

Sections  through  embryos  with  the  keel  in  vario«i8  stages  ol 
development  show  that  epiblast  and  mesoblast  are  completely 
fused  in  the  whole  length  of  the  keel.  This  is  entirely  at  variance 
with  what  has  been  observed  in  other  fishes.  Goette,  for  example^ 
states  that  in  the  trout  there  is  no  ooaleecenoe  of  the  layers  along 
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the  line  of  the  median  keel  at  any  stage^  and  £^ures  them,  as 
clearly  distinguishable  from  one  another. 

It  is  some  time  before  the  blastoderm  has  ijuite  covered  the 
yolk  that  the  earliest  rudiments  of  tiie  optic  vesicles  become 
visible.  First  the  anterior  end  of  tbe  epiblast  layer  ol  the  keel, 
wluch  may  be  termed  meduUary  cords,  wows  a  rounded  eolaige- 
inent  in  front.  Then  in  this  there  beoome  distinffiishable  an 
aadal  portion,  which  is  the  anterior  end  of  the  nieduUacy  oord, 
and  two  lateral  parts,  which  soon  become  distinctly  separated 
from  the  former.  When  they  first  become  distinguishable  these 
lateral  parts  of  the  anterior  enlargement  extend  to  the  extreme 
front  end  of  the  latter ;  but  very  soon  they  appear  to  retreat 
backwards — their  anterior  ends  falling  short,  by  a  little  distance, 
of  the  end  of  the  axial  cord.  This  appears  to  be  due  to  the 
anterior  part  thinning  out,  while  the  posterior  part  becomes 
thickened  and  more  strongly  defined.  These  lateral  parts  of  the 
anterior  enlaraement  are  the  equivalents  of  what  Goette  *  terms 
the  sensory  plate  (Binnesplatte).  The  thickened  posterior  part 
forms  the  optic  "vesicle." 

That  these  optic  rudiments  arise  from  the  same  stratum  of  ceUa 
as  the  medullary  cord  is  evident  enough,  but  from  the  way  in 
which  they  make  their  appearance  at  the  sides  they  would  rather 
seem  to  be  thickenings  of  the  siiiface  stratum  of  epibhist  than 
outgrowths  from  the  medullary  conl.  The  latter,  it  has  also  to 
b«'  noted,  at  the  time  when  the  bodies  in  question  are  distinctly 
formed  is  scarcely  yet  a  detiuite  structure,  but  is  really  nothing 
more  than  the  more  superficial  cells  of  the  blastodermic  ridge  or 
keel,  vhich  are  not  yet  definitely  marked  off  firom  those  below, 
destined  to  form  the  notochord  and  the  mesoUast. 

Up  to  this  point  there  is  not  the  least  appearance  of  a  groove 
or  cleft  on  the  surface  of  the  medullary  cord,  which  is  an  un- 
divided axial  thickening  of  the  epiblast  not  projecting  very 
prominently  on  the  surface.  It  is  only  after  the  establishment  of 
the  optic  "  vesicle»s''  that  the  medullary  cord  liecomes  .separated 
from  the  cells  lying  below  it,  and  becomes  marked  out  by  a  faint 
longitudinal  tissure  into  two  lateral  halves.  A  little  later  a  pair 
of  thickenings  appear  behind  the  optic  rudiments  at  the  sides  of 
that  part  of  the  embryonic  oerebro-spinal  axis  destined  to  form 
*  the  hind-brain.  These  when  first  they  become  evident  are 
elongate  thickenings  running  parallel  with  the  medullary  cord. 
The  middle  part  of  each  gives  rise  to  tiie  rudiment  of  the  audit<My 
labyrinth,  which  makes  its  aj^yearanoe  later  in  the  form  of  a 
rounded  sac. 

The  first  trace  of  the  drain  is  the  appearance  of  a  slight 
swelling  just  behind  the  optic  vesicles.  From  this  there  become 
constricted  ofl^  behmd  a  pair  of  inconspicuous  swellings,  which 

•  "  BoitrUge  lar  Entwickclansr<?e-<chicht«  dor  WllMtblec^  IV^  VtbfT  dto  8lan«piSlto 

leleMtier."    ArcU.  t  Miker.  Aiiat. 
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aabaeqiwiid^  give  rise  to  the  omMlvm.   The  tmat  part— 

oorrespondmg  to  both  fore  and  mid  brain — long  remains  undivided, 
but  wibuqwartly  a  Blight  dilatation  of  the  median  longitudinal 
filBare  appears  opposite  the  anterior  ends  of  the  optic  vesicles  ;  this  . 
is  the  thiif  1  ventricle,  and  the  small  segment  of  the  brain  at  the  sides 
of  and  in  front  of  it  represents  the  fore-brain.  When  the  rudiment 
of  the  third  ventricle  has  made  its  apjiearance,  the  hind-brain  lias 
become  plainly  marked  into  cerebellum  and  medulla  oblongata. 

The  lens-involation  first  appears  before  the  brain  shows  any 
deAntte  signs  of  divimon  into  parts ;  it  has  the  form  at  first  of  an 
irr^ularly-shaped  plug  of  oeUs,  wUch  does  not  lose  its  oomieetion 
with  the  surface  epiblast  till  after  the  fore-brain  has  become 
diffiunentiated.  It  grows  into  a  depression  of  the  optic  **  vesicle 
formed  to  receive  it;  the  "vesicle"  long  remains  a  solid  structure^ 
the  wall  of  the  optic  cup  only  presenting  a  division  into  two 
layers  at  a  comparatively  late  periotl. 

The  nasfil  pits  appear  after  l)oth  eye  and  ear  rudiments  have 
become  well  formed  ;  they  appear  as  depressions  in  little  three- 
cornered  masses  of  cells  between  the  anterior  end  of  the  cerebro- 
spinal nervous  axis  and  the  rudimentary  eyes. 

The  proto-vertebne  appear  at  about  the  time  when  the  first 
swelling  indicating  the  brain  has  become  apparent.  They  are 
remarkable  for  their  small  siae  and  their  number.  They  are 
formed  as  a  result  of  the  segmentation  of  two  narrow  bands  of 
mesobUst  lying  at  the  sides  of  the  cerebro-spinal  axis. 


5.— NOTES  ON  THfi  MUSCULAR  FIBRES  OF 

PERIPATUS. 

By  William  A.  Haswell,  M.A.,  D.Sc,  Professor  of  Biology, 

tTniversity  of  Sydney. 

l!f  Hatchett-Jackson's  revised  edition  of  RoUeston's  Forms  oC 
Animal  Life,"  there  is  the  following  statement  with  reference  to 
Peripatus  captnsis  (p.  320) : — "  The  muscles,  with  the  exception 
of  those  attached  to  the  jaws,  are  unstri|)ed."  I  have  been 
unable  to  find  in  any  of  the  ori*T^inal  papers*  on  Peripatus  the 
statement  that  the  muscles  att*iched  to  the  jaws  are  stripinl,  and 
I  do  not  know  on  what  authority  Hatchett-Jackson  rests  in 
making  the  statements  Owing,  however,  to  the  peculiar  interest 
which  the  sulgeetspresents  from  l^e  p<^nt  of  view  of  the  evolution 
of  striatsd  musele,  I  made  a  very  careful  examination  of  ^e 
flMsonlstr  flbrss  ef  the  New  South  Wales  species  of  Fmpahis 


« I  f^to  tb*  wdMBMMrn  |«p«t  on  tte  mt^Mk  bv  3fo«eIy.  Balfbar  and  otiMn.  It  U 
poMlbUitlialtbMnajInMBWfllMlfBMntaCfliii  kind  la  flMiger's  pApec  vhiohX«iaai»bU 
tofaid.  -  * 
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(P.  l€uckartii)y  both  in  the  fresh  condition  and  when  treated  by 
the  gold  method^  with  the  result  that  the  hbres  of  the  jaw  muscles 
are  entirely  unstriated,  like  the  muscles  of  the  rest  of  the  body, 
though  a  peculiar  transversely-striped  appearanoe  is  imparted  to 
those  mvsoks  by  the  arrangement  of  a  number  of  tuie  finest 
branches  of  the  trachen. 

If  the  statement  made  by  HatchettJackson  should  prove  to  be 
correct — that  in  P.  captnsis  the  jaw  muscles  alone  are  striated — 
then  one  would  be  tempted  to  think  that  we  have  in  the  muscular 
fibres  of  the  appendages  of  Peripatus  an  example  of  degenerate 
compound  fibres^  in  which  the  striation  has  }>econif'  lost,  save  in 
one  set  of  muscles,  since  the  ordinary  fibres  of  the  muscles  of  the 
liml)s  are  of  compound  character,  and  resemble  some  varieties  of 
muscular  hbres  found  in  other  Arthropods  in  all  respects  save  in 
the  absence  of  striations.  This  does  not^  however,  in  view  of 
what  we  know  of  the  rest  of  the  organisation  of  FeHpaius,  seem 
very  probable^  and  it  rapsars  more  likely  that  a  mis-statement 
has  crept  into  a  work  owerwise  remarkable  for  its  accuracy. 


6.— DESCRIPTIONS  OF  NEW  VICTORIAN  ALG-^. 

Translated  by  J.  Bracebridoe  Wilson,  M.A,  RKS.,  from 
Till  Algemes  Systematik  nya  bidrag  af  J.  O.  Aoabdh. 

SiPHomuE. 

Bryopsis  davafomUs, — Group  of  plants  somewhat  pyramidally 
tufted.    Fronds  bristle-shap«Ki,  about  half  an  inch  in  height^ 

radiating  upwards  from  a  radical  plexus,  simple  or  sparingly 
dichotomous  below,  cylindrical,  gradually  thickening  upwards 
into  a  club  shape,  bearing  sphenoid  oonceptacles  below  the  blunt 
apex. 

B.  baculifera. — Ciroup  of  plants  somewhat  pyramidally  tuftecL 
Fronds  bristle-sha})e(l,  four  to  five  inches  long,  radiating  upwards 
from  a  nwUcal  plexus ;  dichotomous  below,  branches  distant, 
narrowed  at  the  base,  finally  cylindrical,  apices  blunt. 

gtmittipara. — Fhmds  more  or  less  erect,  generally  simple  \ 
each  plumula  at  the  lower  part  of  its  oontour  lanoeolate, 
apparently  distichous.  The  branchlets  springing  on  each  side 
duplicated  in  two  ranks,  each  forming  several  aeries  of  twin 
branchlets,  above  the  middle  simple^  with  a  very  short  imbricated 
featherlike  tip. 

Avrainvillea  obscura. — Fron<l  rising  with  a  short  flattened 
stem  from  a  swollen  base.  Upper  portion  passing  into  a  wide 
weilge-shaped  e.xpiinsion,  thick,  dark  in  colour,  ragged  along  the 
terminal  margin.  (Note. — It  is  not  unlikely  that,  when  more 
perfect  specimens  are  obtained,  our  Victorian  plant  will  prove  to 
be  AvraimiUea  ktimrens  of  Crouan. — J.  B.  W.) 
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CaUipsyf^ma  wiisonis. — Frond  expanded  on  each  side  above  the 
stem,  which  is  apparently  rough  l>elow  and  slightly  encrusted, 
extending  in  two  directions,  sparingly,  sub-pinnately,  branched 
from  the  margins.  The  whole  frond  is  flattened,  each  branch 
pi\ssing  into  a  terminal  fan-shaped  expansion,  at  length  plumose 
by  the  lengthening  of  its  own  rachis.  The  lower  filaments  o£ 
«aoh  expanaiim  mmsmhakt  nparate,  and  rapidly  passing  into  fresh 
branohM.  The  filaments  oomposuig  the  whole  frond  coiiinricted, 
80  as  to  form  oblong  «rtiottlatioD&  The  filaments  of  the  laminn 
proceeding  from  the  margin  of  the  rachis  repeatedly  dichotomous, 
placed  close  together,  united  laterally.  Those  of  the  stipes  for 
some  distance  wavy,  alternately  superimposed,  fastened  together, 
thicker  near  the  medial  line. 

Udotea  peltata. — Frond  expanded,  slightly  funnel-shaped, 
peltately  atUiched  upon  a  very  short  simple  stipes,  the  lamina  of 
the  flabellate  expansion  generally  somewhat  rounded,  but 
inequilateral.  Margin  ragged,  or  irregularly  lobed.  Plant  green, 
filaments  of  the  flabellnm  oovered  by  a  eortical  stratum, 
conspicuous  along  the  margin,  rather  distant^  lower  down  united, 
the  cross  filaments  passing  tmnsrersely  to  the  surface  ol  Hie 
fronds,  uncinate  and  peltate,  forming  the  oortioal  stratum  of  the 
surface. 

CauUrpa  altemifolia. — Fronds  from  a  surculum,  erect,  slender, 
tiliform,  repeatedly  dichotomous.  pinnate  along  their  whole  length. 
Piiinaj  subulate,  mucronate,  attenuate<l  from  a  somewhat  tliicker 
base,  lower  pinna?  generally  regularly  alternate,  spreading, 
distichous,  slightly  curved  inwards,  many  times  exceecling  in  their 
length  the  breadth  of  the  rachis ;  the  upper  pinnse  approaching 
nearer  to  one  another,  less  regularly  alternate^ 

FLORIDEiE. 

Thamnocarpus  glomulifenis. — Frond  filiform,  elongated,  upper 
portion  with  long  branches,  branchlets  in  the  fonn  of  glomeruli, 
alternately  arranged  like  knots  alon^,'  the  branches.  Stem  and 
branclies  very  distinctly  articulated,  cortical  stratum  dense, 
articulations  two  and  a  half  times  their  diameter,  separated  by 
the  darker  line  of  the  nodes.  Ramelli  situated  at  the  nodes  much 
branched,  articulated,  the  young  ramelli  rather  *soft^  the<dder 
eomewhat  rigid,  furnished  with  a  spinelet  at  the  iq>e3c  and  at  the 
upper  nodes.  ^ 

Fructification  as  yet  unknown. 

Cryptonemia  wilsoni, — Stipitate  membranaceous,  nearly  a  foot 
in  length,  fronds  elongated,  lanceolate  or  linear,  from  the  usually 

entire  margin  scattered  proliferous  processes,  sometimes  pinnate, 
at  others  terminal,  digitately  spreading  from  the  upper  margin  of 
a  frond  appai*ently  injured.  Young  proliferous  leaflets  obovate 
lingulate,  older  ones  linear. 
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Fructlfioatioii  Bb  yet  unknown.  The  older  fronds  often  marked 
iritlL  aoatfeered  itaii».  Fhmd  bright  red,  wttfaoot  any  indicatikm 
of  ribi.  CSoftical Btrfttani  compriaet  3to4  aeriesoloelky  tbe  inner- 
moKt  the  htfger,  oooMionally  aomewhat  elongated  wtkallj,  very 
many  globoM^  the  eortioal  eeUa  oonqnouootly  mailer  than  the 
others. 

Steno^amma  leptophyllum.  —  Fronds  arranged  in  a  hemi- 
spherical group,  mostly  very  narrow,  linear,  apparently  arranged 
dichotomously,  the  older  segments  alt^^mating  on  the  mchis, 
8ub-pinuate,  as  it  were  primary  and  exceeding  the  rest.  Apices 
obtuse,  veiy  slightly  narrowed.  Antheridm,  in  blotches  in  longi- 
tudinal series  along  the  middle  of  the  frond.  In  colour  and 
sabstanoe  resembling  Siem^ramma  hUtwn^iim* 

Nana  wUsonis, — ^Frond  flat»  distiohoosly  deoompoond,  pinnate, 
the  larger  pinnaB  compound  and  intennized  with  mmote  pinnnlea 
proceeding  from  the  margin.  Pinnee  somewhat  erect,  sub-obtnie^ 
pinnules  very  spreading,  subulate  and  delta^ehaped.  Gyatooarpa 
almost  intramavginal,  topped  with  a  very  short  crown  of 
spines. 

Rhodymenta  steno^^/ossa.  —  Stems  from  a  radical  plexus, 
numerous,  somewhat  erect,  tilifonn  at  the  Uase,  soon  becoming 
flat  with  a  slight  gnM)ve,  pissing  into  a  flat,  very  narrow,  linear 
frond.  Young  frond  simple,  or  sparingly  dichotomous,  segments 
slightly  atteneated  at  the  base.  The  older  frond  beset  with 
marginal  processes,  by  degrees  growing  out  into  lingnlate  pimae, 
Bubfiliform  at  the  base. 

Fructification  as  yet  unknown. 

Glapkyrymema  pushslasa, — Plant  about  a  loot  in  diameter^ 

sometimes  also  with  lacinin?  of  equal  dimensions.  Stem  some- 
times hardly  perceptible,  almost  sessile,  sometimes  more  con- 
spicuous, r<)unde<l  ))elow,  soon  flattened  into  a  wedge  sliaj^e,  and 
then  widened  into  a  flat  nieinhranous  expansion,  somewhat 
thicker  near  the  Itase  and  thinner  alx>ve.  Membranous  expan- 
sion widely  expanded,  sometimes  rounded  oblong  with  a  con« 
tinuous  maigin,  or  at  times  more  or  less  divided  into  very  large 
lobes,  with  tiie  margin  either  even  or  folded.  Surface  smooth,  or 
at  lei^^th  pustulate,  more  or  less  perforated  by  scattered  foramina. 
Jfaigins  of  the  foramina  and  laoinitt  often  recurved,  hearing 
cystocarps  within  the  margins.  Colour  and  habit  resembling 
^nee  of  Kaifynunia  nn^fimms.  Adheres  very  closely  to 
^per. 

(Note. — In  the  living  state  this  alga  is  peculiarly  soft,  velvety, 
and  clinging,  quite  unlike  in  consistence  any  other  I  have 
handled.— J.  B.  W.) 

DeUsseria  hetero^stidea. — Frond  with  cortex  ribbed,  pcoUfica> 
tions  appearing  from  the  midrib,  generally  in  a  single  row,  rarely 
branched,  folioles  somewhat  erect,  very  deader,  lanceolate^ 
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acuminjite,  oooanonallj  blunts  withoat  veixis,  maigiii  slightly 
wavy,  minately  denticolate. 
Sori  unknown  as  yet 

Scinaia  moniliformis.  —  Frond  membranaceous,  cylindrical, 
flattened,  extremely  constricted  at  the  Joints,  dichotomously 
decompound,  witli  prolitications  appearing  Ijelow  tlie  upper  part 
of  tile  articulations.  Articulations  united  l)y  a  very  narrow  neck, 
the  lowermost  obcoiiical,  the  middle  ovate-oblong,  the  uppermost 
lately  fornieil  suV»-rotnnd. 

Chondriopsis  foliijtra. — Plant  nearly  pyramidal,  with  branches 
iiiteriuiUfly  pinnate  with  great  n'<ularity.  Piunw  springing  from 
the  margin,  or  within  the  murgiji  of  the  racliis,  spreadiug  both 
ways,  linear,  lanceolate.  Simple,  or  beaet  with  an  additional 
Beries  of  similar  pinnules ;  all,  on  both  sides,  extremely  slender, 
the  last  f ruit-bemng.  Spluerospores  rather  irrc^fularly  arranged 
on  the  upper  part  of  tl^  pinnules,  marginal  keramidia  on  the 
pinuules  either  solitary  or  few  in  number.  Cortioal  oells  angukuv 
a  little  longer  than  their  own  diameter. 

Pniysiphonia  sphaceiarioidts. — Stem  spread  out  in  every  direc- 
tion, hjosely  entwined  among  other  algse,  with  long,  curved^  hair-like 
threads  rootinij  here  and  there.  Articulate,  devoid  of  cortex, 
distantly  bnuiched  with  dense  ramelli.  Kachis  often  extending 
beyond  the  liranchlets,  ramelli  subvertical,  chiefly  secund,  younger 
ones  blender  to  a  distance  from  the  base,  older  branchlets  flexible. 
Articulations  of  the  older  bninchlets  7-siphoue<l,  mostly  2  to  3  times 
as  long  as  their  diameter.  The  haal  ramelli  about  e^ual  to  their 
diameter. 

Cliftonaa  pectinata. — ^13ie  cystocam  i&  CUftODfta  pectinate 
(obaerves  Agardh)  were  first  discovered  by  J.  Braoebridge  Wilson. 
In  the  fruit-bearing  specimens  seut  to  me  I  have  seen  cystocarps 
ol  oonaiderable  site,  suh^;lobose,  arranged  in  a  row  along  the 
midrib^  between  the  laoinin,  produced  upon  the  older  parts  of  the 
plant;  protected,  as  it  seemed  to  me,  by  the  sterile  laciniM 
encompassing  them  from  the  side  of  the  phyllodes.  In  a  trans* 
verse  section  I  observed  the  pericarp  to  be  formed  of  two  strata, 
that  is,  of  exterior  cells  closely  packod  together,  and  inner  ones 
more  loosely  arranged,  as  though  meeting  one  another  only  at 
scattered  points ;  in  the  lower  part  of  the  pericarp  more  extended 
longitudinally. 

In  the  lower  part  of  the  cystocarp  there  is  a  placenta,  from 
which  large  pear-sliaped  spores  proceed,  supported  on  long  stalks, 
collected  into  several  tufts,  such  as  are  normally  present  in  the 
Rhodamela  group.  On  the  lowermost  part  of  the  phioeDta  I  noted 
a  eell  of  greater  siae^  as  though  primary,  filled  with  a  quantity  of 
granular  matter,  lliie  cell  is  joined  by  other  smaller  ceUa,  looeely 
arranged,  touching  it  round  about  in  plaoes,  from  the  upper  part 
of  whmh  the  spores  at  length  proceed. 
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7.— NOTES  ON  THE  ZOOLOGY  OF  HOUTMAN'S 

ABROLHOS. 

By  A.  J.  Cahpbbll,  F.L.S. 

My  visit  to  these  most  intereeting  islands  was  from  7th  to  23rd 
December,  1889.  To  Messrs.  Broadhurst  and  McNeil  I  am  in- 
debted for  passages  to  and  from  different  islands,  as  well  as  for 
much  open-handed  hospitality,  while  Mr.  F.  C.  Broadhurst,  Mr. 
G.  K.  Beddoes,  C.E.  (manager),  and  other  employes  of  the  firm, 
have  furnished  me  with  many  valuable  notes  gathered  of  late 
years  upon  the  groups,  and  which  were  impossible  for  me  to 
personally  make  during  my  limited  sojonrn. 

Hoatman's  Abrolhos  are  certainly  the  greatest  rookery^  for 
sea  birds  in  Australia,  and  by  reason  of  their  geographical  posi- 
tton  in  the  sub-tropics,  perhaps  afford  suitable  breeding  grounds 
for  a  greater  number  of  species  tbna  ailj  Other  distinct  or  limited 
spot  in  the  world.  That  the  groups  have  been  resort^<l  to  for 
untold  ages  by  the  birds  is  evinced  by  the  rich  deposits  of  gu.uio 
— notably  upon  Rat  and  Pelsart  Islands.  Rat  Island  may  be  said 
to  be  fairly  alive  with  feathers.  There  were  birds  breeding  upon 
the  bushes,  birds  breeding  under  the  bushes,  and  birds  breeding 
in  the  ground  underneath.  Rat  Island  approximately  oontaina 
350  acres.  Deducting,  say  50  acres,  for  the  guano  station  and 
cleared  ground,  and  taking  one  bird  for  every  square  yard  (there 
could  not  be  less,  probably  more,  when  young  and  eggs  are  taken 
into  consideration)  tlie  300  acres  would  give  1,452,000  birds  upon 
one  island  alone.  With  fair  success  I  took  instantaneous  photo- 
graphs of  some  of  the  flights,  but  could  not  take  the  birds  when 
thickest,  namely,  at  early  morn  and  late  evening,  the  sun  Ijeing 
unfavourable  or  the  camera.  Of  the  wonderful  flights  of  noddy 
and  sooty  terns  I  need  not  speak,  but  can  fully  substantiate 
Gilbert's  accurate  descriptions  as  given  in  Gould. 

Mammalia. 

Halmaiurus  derbianus.  Grey  (Derby's  waUaby).  Found  on 
the  East  and  West  Wallaby  Islands  (northern  group)  only. 

Euotaria  ?  (seal).  Principally  found  on  Easter  and  Pel- 
sart groups,  but  now  getting  scarca 

Mus    (rat).     I  was  unable  to  procure  a  specimen  for 

identification,  which  may  probably  prove  to  be  the  common  Euro- 
pean rat  introduced  by  some  shipwreck. 

AVES. 

Haliaetus  UuiOgashr^  Gm  (White-bellied  sea-eagle).  Not 
common.    Eyries  are  established  on  Wallaby  (Pigeon  Island) 
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and  Pelsart  groups.  The  noddy  tern  constitutes  a  portion  of 
this  eagle's  prey.  Breeds  beginning  September.  Young  do  not 
assume  adult  plumage  until  second  or  third  year. 

Pandion  Uucocephalus^  Gould  (White-headed  osprey).  More 
oommon  than  the  preceding  species.  One  day,  as  tlie  barque 
CapeUa  was  riding  at  anchor  in  Good  Friday  Bay  each  of  tbe 
mast  heads  was  oceapied  by  one  of  tiiese  noble  birds.  In  addition 
to  fish,  the  osprey  is  very  partial  to  the  little  white-faced  storm 
petrel  and  a  rough-tailed  lizard  (Mgerma  stokesi)  common  upon 
Rat  Island.    Lay  in  September. 

Hirundo  neoxena^  Gould  (Welcome  swallow).  Noticed  flying 
over  Pelsart  Island. 

Sericornis  maculatus^  Gould  (Spotted  scrub-tit).  Found  only  on 
Wallaby  group. 

Zosterops  gouldii^  Bp.  (Green-backed  white-eye).  Found  in  pairs 

throughout  the  groups. 

Phaps  chalc<fpttm^\j»i^  (Bronaewing  pigeon).  Wallaby  group, 
J\trmx  sdnHlians^  Gould  (Speckled  tomiz«quail).  Walla^ 

group. 

Mamatopus  langirastris^WvsaiiilL  (White-breasted  oyster<atcher). 

Few  pairs  throughout  groups. 

Hamatopus  unicohr^  WagL  (Sooty  oyster-catcher).  Seenocca> 

sionally. 

y^gialitis  rujkapilla,  Temm.  (Refl-capped  dottrel).  A  few 
always  upon  the  islands  where  they  breed. 

JHnga  aibescenst  Temm.  (Littile  sandpiper).  In  small  flocka 
about  the  beaches.  Retire  inland  to  roost  at  evening,  when  they 
often  co-mingle  with  the  f onner  species. 

lyinga  siS^ifpfaia,  GmeL  (Curlew  sandpiper).  Singly  or  in 
twos  or  threes  about  the  shores.  But  none  observed  in  full 
plumage. 

Strepsilas  interpres,  Linn.  (Turnstone).  This  cosmopolitan  was 
observed  in  Hocks  of  six  or  seven  about  the  reefs  at  low  water^ 
but  scarcely  in  adult  plumage. 

Numenius  cyanopus^  VieilL  (Australian  curlew).  Noted  at 
Wallaby  group. 

Numenius  uropygialis,  Gould  (Wimbrel).  Smsll  flock  seen  at 
the  mangrove  swamp,  Pelsart  Isuuidf  23rd  December. 

Ihmi^pretta  sacra,  Gmel.  (Beef-heron).  Both  the  blue  variety 
and  the  white  found  throughout  the  groups.  Breed  November. 

Hypotanidia  philiptnsis^  Linn.  (Pectond  rail).  Seen  upon  Rat 
and  Pelsart  Islands.    Known  to  breed  upon  lat^ker. 

Porzana  tabnensis,  Gmel.  (Tabuan  crake).  Pelsart  Island, 
about  tiie  mangrove  swamp. 

A?ias  Liisiauea,  Eyton  (Australian  teal).    Wallaby  group. 

Larus  pacific  us,  Lath.  (Piicitic  gull).  Odd  couples  breed 
throughout  all  i^roups.    Laying  commences  early  September. 
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Lands  longirostris^  blasters  (Long-billed  gull).  Common.  Breeds 
in  September.  Have  been  witnessed  plundering  the  noddies  of 
their  eggs,  especially  if  nearly  inenbi^ed*  The  golls  also  rob 
these  peMsefnl  birdBof  the  oontentBof  their  ftomaeha  when  spread 
out  for  their  mates  cv  young. 

Siema  easpia^  Fidl.  (Caspian  tern).  Seen  in  small  companiei 
about  the  reefs  or  singly  diving  for  tish  about  the  harboura 
Fledglings  seen  loth  Decrmber,  also  fresh  ej]fg  t-aken  same  date. 
Young  in  down  white  underneath,  mottled  with  black  and  brown 
above. 

Siema  bergii^  Licht.  (Common  tern).  A  few  breed  upon 
Pelsart  Island.    Young  in  down  similar  to  Caspian  tern. 

Sterna  dougaliiy  Mont  (Graoefiil  tem)v  Nesting  in  scores 
upon  the  dead  eoral  ridges  in  the  narrowest  part  of  FeSnrt  Isbttd. 
Deoeuber  appears  to  he  the  laying  months  Yottag  in  ^/omn. 
under  surface  white,  wings  white^  and  rest  of  upper  surlkee 
mottled  black  and  white,  with  slight  brownish  tinge.  Feet  aad 
bill  light  pink. 

Sterna  ancestheta^  Scop.  (Panayan  tern).  In  small  companies 
of  ten  or  twelve,  or  in  pairs,  bree<ling  under  shelving  limeatooesi 
sometimes  under  bushes,  chiefly  on  isolated  rocks. 

Sterna  fuli^nosa^  dm.  (Sooty  tern).  The  "  wide-awakes  * 
first  appear  in  the  beginning  of  September  upon  Rat  and  Pelsart 
Islands,  when  they  come  in  vast  numbers  for  about  a  fortnight. 
When  the  young  are  reared,  all  depart  about  ApriL  Their  oaD- 
note  sounds  like  '*  wideawake mnee  tiieir  Tomaeular  name. 
A  long  guttoml  eeream  appears  to  be  the  alarm  note,  while 
"  squak "  like  notes  are  uttered  in  anger.  Young  in  down, 
underneath  parts  (except  throat)  whitish,  all  the  rest  of  the 
surface  mottled  with  black,  brown  and  white.    Feet  and  bill  dark* 

coloured. 

Stcrnula  nereis^  Gould.  (Little  tern).  A  few  couples  found 
breedinj?  upon  dead  coral  on  Pelsart  Island,  in  close  proximity  to 
the  graceful  terns.  Young  in  down  dull  or  yellowish  white. 
BUI  and  feet  light  yellow. 

Siemula  inconspicua^  Masters.  A  pair  noticed  in  company 
with  little  and  Oaspian  terns  near  Rat  Isknd.  A  skin  was 
obtained,  which  appears  to  correspond  with  Masters'  deewiptiun, 
although  some  authorities  believe  it  to  be  a  diflferent  ste^  of 
plumage  of  the  little  tern.  But  this  can  hardly  be,  seeing  the 
young  of  the  little  tern  from  the  time  they  are  hatched  possess 
yellowish-white  bill  and  feet>  whereas  Masters'  tern  has  dark> 
coloured  bill  and  feet. 

A  nous  stolidus^  Linn.  (Noddy  tern).  Reconis  kept  upon  R^it 
Island  -show  that  the.se  biids  first  appeared  for  the  breeding 
season  14th  August,  1888,  and  16th  August,  1889,  respeotivtriy. 
They  are  usually  first  heard  at  night,  and  then  appear  gradually 
for  a  few  days  before  they  arrive  in  great  crowds.   The  earliest 
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eggs  are  deposited  about  the  beginning  of  October,  but  laying 
continues  for  the  two  or  three  following  months.  Al>out  the 
break-up  of  the  weather  in  April  all  the  noddies  with  their  young 
depart.  Not  a  solitary  })ird  remains.  A  week  or  two  prior  to 
the  tinal  exodus  the  birds  leave  the  island  daily,  but  return  at 
night.  This  may  be  a  method  of  exercising  the  young  before  the 
last  great  flight.  There  is  a  cnrioiis  ineideDt  of  all  thne  birds 
having  svddenlj  left  Bait  Islaiiid  for  about  a  fbrtoight  during  the 
month  of  October  when  a  cold  rain  set  in,  leaving  eggs  and  young 
to  perish.  Upon  slight  showers  of  rain  fallings  the  birds  dear 
ont  to  the  shoais  «pon  the  reefs,  and  skim  over  the  water  in  a 
remarkable  manner,  as  if  fishing.  The  call-note  of  the  noddy  is 
a  coarse,  gull-like  bark.  Young  in  down  vary  in  colour  from 
light  to  dark  80<^)ty  brown,  with  the  upper  portion  of  the  head 
mouldy  white.     Bill  and  feet  black. 

Anous  tenuirostris^  Tenim.  (JLiesser  noddy.)  As  its  name 
imp^v*^  it  is  similar  in  appearance  but  smaller  than  the  noddy, 
vet  in  one  or  two  points  of  its  natwal  history  diffota  mueh. 
Unlike  the  noddy,  which  nests  upon  low  bushes  or  upon  the 
ground,  the  lesser  noddy  seeks  the  mangrove  trees,  and  then  only 
upon  one  island  (Pelsart)  out  of  all  the  groups,  although  man* 
groves  exist  elsewhere.  Then,  again,  the  lesser  noddy  remains 
throughout  the  year,  whereas  the  noddies'  visits  are  periodical. 
The  tirst  eg«;s  may  be  observ  ed  the  beginnin*;  of  September,  but 
the  climax  of  the  breeding;  season  is  not  reached  till  December, 
Young  in  down,  sooty  black,  upper  part  of  head  mouldy  white; 
Bill  and  feet  black. 

New  that  a  successful  guano  dep6t  has  been  estaldiBhed  upon 
Pelsart  Island,  no  doubt  in  time  the  limited  supply  of  mangrove 
trees  will  be  used  for  fuel  What  then  wiU  become  of  the 
extraordinary  flights  of  the  lesser  noddies  as  they  go  to  and  from 
their  tishing  grounds  ?  I  trust  the  photographs  1  took  may  not 
soon  be  the  "light  of  otiier  days/' 

Pujfinus  fHii^dx  (?).  Sol.  (Allied  y>etrel.)  T  'am  not  quite 
satistie<l  about  the  identity  of  tins  jH^trel,  although  it  closely 
resembles  P.  nui^ax.  Protessctr  McC'oy,  to  whom  1  sul^mitted  a 
skin,  shares  my  doubt.  If  it  be  J\  nuxax,  then  it  has  never  been 
reported  from  the  western  side  of  Australia,  nor  has  it  been 
recorded  nocturnal,  as  ihb  Abrolbos  bird  certainly  is.  I  took  my 
specimen  flying  about  Rat  Island  the  midnight  of  9th  Deoember. 
They  have  also  been  known,  attracted  by  Uie  lights  to  fisll  into 
the  fires  of  persons  camping  upon  the  islands.  They  breed  in 
underground  burrows  in  July,  and  appear  to  rear  their  young 
and  depart  in  time  to  accommodate  the  following  species. 

Pujfinus  sphenurus,  Gould.  (We<lge-t.'iiled  petrel.)  It  has 
never  been  hitherto  published  that  this  petrel  is  also  nocturnal  in 
its  habits.  It  is  somewhat  extraordinary  that  such  a  peculiar 
trait  in  the  bird's  character  should  have  escaped  Gilbert  s  notice. 
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About  half  an  hour  aft^r  sundown  they  commence  moaning  and 
get  uneasy  in  their  burrows,  and  shortly  afterwards  birds  may  be 
seen  swiftly  cuttinij^  the  air  in  many  directions.  The  nioaniiifj 
and  infant-like  cries  of  the  wedge-tailed  petrel  are  a  curious 
experience.  After  a  ramble,  one  quiet  night,  I  note<l  in  my 
pocket-book  next  morning  that  "  the  whole  island  seemed  groaning 
and  travailling  in  pain  with  the  noise  of  mutton  hixds."  Some- 
times the  roo&  of  the  ^piano  station  are  stnick  with  terrible  loroe 
by  the  birds  during  flight.  About  half  an  hour  before  sunrise 
they  disappear  underground,  when  all  is  quiet  as  far  as  they  are 
concerned.  The  attitude  of  this  petrel  upon  the  ground  resembles 
a  duck  upon  water,  a  squatting  posture.  When  walking  they 
are  assisted  by  their  wings,  which  gives  the  bird  a  waddling  or 
lame  gait.  The  burrows  generally  extended  two  or  three  feet  in 
an  oblique  direction,  rarely  more  than  five  feet.  Sometimes  they 
deposit  their  single  egg  in  holes  or  fissures  of  rock,  while  more 
than  once  eggs  have  been  taken  from  under  bushes.  The  eggs, 
like  those  of  the  noddies  and  other  btrdsy  are  ezoellent  eating,  not 
at  all  fishy  in  flaTour  as  may  be  supposed. 

ProceUiana  fregatOs  linn.  (White-lsoed  storm-petreL)  IHh 
December,  found  young  about  ten  days  old  in  burrows  upon 
Beacon  Book,  near  Rat  Island.  They  were  clothed  in  long 
bluish-grey  down,  with  dark  naked  head  and  bill ;  feet  also  dark- 
coloureil,  witli  webs  yellowish-white.  After  death  an  amber- 
coloured  oil  exudes  freely  from  the  beak. 

Phaeton  candidus^  Briss.  (White- tailed  tropic-bird.)  An  occa- 
sional visitor. 

Phaeton  rubricauda^  Bodd.  (Bed-tailed  tropic-bird.)  Seen 
oocaaionally  on  Bat  Island  during  calm  weather. 

Gramlus  varhts,  6m.  (Pied  cormorant.)  Frequent  the  bays 
and  breed  in  numbers  upon  isolated  rocks. 

JPUetanus  compidl/atus,  Temm.  (Australian  pelican.)  Have 
been  known  to  breed  upon  Pigeon  Island  /Wallaby  group)  during 
September. 

Bkptiua. 

Aforelia  variegata  {^)  (Carpet  snake.)  Found  only  on  Wallaby 
group.  Said  to  be  a  darker  variety  than  that  found  on  the 
mainland,  and  not  so  lively  in  movements.  MAximum  length 
about  nine  feet   Supposed  to  be  «ion-yenomous. 

Mgemia  kingi^  Gr.  During  the  season  these  Hauds  devoor 
many  of  the  eggs  and  young  of  the  noddy  and  sooty  terns,  when 
their  skin  assumes  a  darker  hue  ^  but  whether  this  be  from  the 
change  of  food  or  merely  a  summer  coat  remains  to  be  proved. 

Egernia  sfokesi,  Gr. 

Lygosoma  lesueuri^  D.  and  B,  (variety). 
Lvgosoma  protpcditum^  Big. 
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8  A  COMPL£T£  C£NSUS  OF  THE  FLORA  OF  XHS 

GRAMPIANS  AND  FYRSNEB& 

By  B.  SuujVAV,  F.L.& 

In  presenting  this  compilation  to  the  Society,  I  beg  to  stat-e  that 
my  sole  aim  and  object  is  to  encourage  others  to  attempt  similar 
productions  in  their  respective  districts.  By  such  eflforts  amateur 
l>otamst8  could  at  once  see  which  districts  were  explored  and 
where  to  go  to  make  their  labours  both  pleasant  and  profitable. 
The  present  enumeration  is  the  result  of  eighteen  years'  research, 
&nd  little  remains  to  be  acoompliahed  by  future  explorers  within 
the  area  iodiided  in  the ''eenmiB'' now  pceeented.  Sir  Thooue 
Mitchell,  Baron  Ton  Mueller,  Dalaohy,  ana  othen  have  been  over 
the  diflfeiicti  so  that  in  the  way  ol  actual  diBooveiy  there  was  littie 
lelt  for  me  to  accomplish ;  still  I  have  added,  as  shown,  not  less 
than  thirfy-siz  plants  new  to  science.  It  is  quite  possible  that 
many  mosses  and  lichens,  and  perhaps  orchids,  remain  still  to  be 
discovered  in  the  deep  umbrageous  goiges  of  the  Grampians.  The 
district,  concemin^:^  which  these  pages  are  written,  extends  from 
Stawell  to  the  Hopkins  and  the  Ararat  and  Hamilton  railway  on 
the  one  hand,  and  from  the  Grampians,  Serra,  and  Victoria 
RAnges  on  the  other,  or  about  forty  miles  eacli  way,  which  gives 
an  area  of  1600  square  miles.  The  country  lying  l>etween  these 
boundaries  is  beautifully  diversitied  with  hill  and  dale,  having  a 
most  charming  eti'ect,  especially  in  the  spring,  when  the  grass  and 
crops  are  green. 

The  principal  trees  scattered  over  this  area  are  BtteaijipiHS 
rostraia^  viminaUs^  si9tartia$ia^  cbUqua,  Uu€Oxylon^  guimU  and 
gomocofyx^  Aiada  deeurrms^  mehnooiyloH  and  pyemmtha.  For  a 
time  the  wholesale  destruction  of  these  useful  trees  was  ruthlessly 
carried  on  lor  the  sake  of  their  bark,  but,  I  am  happy  to  say, 
silioe  the  appointment  of  foresters  in  the  district,  one  seldom  sees 
saplings  denuded  of  their  bark.  The  native  cherry,  Exocarpits 
cupressifomis^  at  one  time  very  plentiful,  is  totally  dinappfiaring. 
The  sheoaks,  too,  are  becoming  scarce. 

With  regard  to  the  vegetation  of  the  Pyrenees,  it  is  neither 
varied  nor  remarkable.  I  have  found  no  plants  that  could  be 
said  to  be  absolutely  restricted  to  these  ranges.  The  eucalypts 
already  mentioned,  together  with  Prostanthera  roiundifoliay 
Correa  atnula^  Kunzea  pomij'^ra^  and  a  few  acacias,  form  the 
leading  features.  Bursaria  spinosa  attains  here  the  dimensions 
of  a  nuddleeised  tree.  The  most  elevated  peaks  of  the  Pyrenees 
Mre  Langi  Ghiran,  3200,  and  Ben  Nevis,  3000  feet  above  the 
level  of  the  sea.  The  native  plants  are  destined  in  time  to 
become  extinct^  owing  to  bush  fires  and  the  vast  number  of  sheep 
depasturing  on  tiie  slopes,  and,  in  fact^  to  the  veiy  summits  of 
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ih»  ranges.  Taking  leave  of  the  Pyrenees,  and  turning  our 
attentkm  to  the  beauttfol  Onuoainaas — "  the  garden  of  Tfotom* — 
one  fads  like  »  weary  trayeUer  conung  upon  an  oaae  after 
traversing  the  dreary  deaert^  that  is,  frm  a  botanist^e  point  of 
view. 

The  Grampians  (in  1871,  when  I  first  commenoed  their 
exploration)  were  very  difi'erent  indeed  from  what  they  are  at 
present.  They  were  then  a  perfect  floral  paradise.  Bush  fires 
and  sheep  have  made  sa<l  liavoc  within  the  last  ten  or  twelve 
years.  The  EpacridecB  alwund  everywhere  on  the  heath -grounds. 
The  incomparable  Epacris  impressa — the  cjueen  of  native  flowers 
^here  exhibits  its  endless  variety  of  colour  through  all  shades, 
from  dark-red  to  the  purest  whiba  ComtrMted  wHhthis,  the 
brii^ifr^  of  l^yphelh  smdm,  the  white  and  pink.cf  SMikdia 
eneaideSf  the  greenish  yaUow  of  StyphtHa  adsemdenSy  the  oeiioato 
white  of  Siyphelia  ghcialis,  the  fiery-red  flowers  of  Dmiesie^ 
brevifoHay  the  tall  white-flowered  spikes  of  the  grase-trea 
( Xanthnrrhoea  au straits )y  with  the  fine  glossy  foliage  of  the  young 
trees  of  Eucalyptus  robusta^  and  you  have  before  you  a  picture 
that,  to  be  appreciated,  must  be  seen.  Crossing  the  creeks  at  the 
foot  of  the  mountains,  the  explorer  tears  his  way  through  a  uiaze 
of  Melaleucas,  Leptospermum,  Acacias,  Pulten8Bas,Sprengelia8yand 
species  of  Myrtacee,  with  charming  festoons  of  the  white-flowered 
C^mHi  onUatOy  the  pretfy  blue-flowered  Comesp$rmm  mUUi, 
and  the  rare  yellow-flowered  MarUmikas  di^imoiiatms^  Then, 
tired  from  his  late  exertion,  he  sits  probably  on  a  roek,  tekk^  in 
at  one  view  the  splendour  and  variety  that  nature  has  lavislied 
upon  this  highly-^voured  locality.  The  prevailing  plants  olose 
to  the  mountains  are  Connspermum  mitchelliy  with  immense 
corymbs  of  white  fiowei*s,  the  white-flowered  Brachylomas, 
Kennedya  monophylla  (native  sarsaparilla),  grass-trees,  Correas, 
Hakeas,  Dillwynias,  and  the  Styphelias  already  allude<l  to 
Advancing  up  the  stony  ridges,  the  scented  Boronias,  Eriostemons, 
myrtaoeous  plants,  Pultenceas,  Bossiaeas,  and  the  large  whit»> 
flowered  Leptospertnum  lamgmtm  are  met  with  eyerywhera 

Alter  about  three  hours'  struggling,  the  summit  of  the  highest 
peak — Mount  William — ^is  reached.  The  height  of  Mount 
William  is  variously  reoorded  at  from  4000  to  6200  feet^  the 
latter  being  probably  nearest  the  truth. 

The  scenery  i«,  indeed,  sublime.  To  the  north-west,  forming  a 
curved  line,  are  tlie  Grampians,  and  farther  still  the  dark  outline 
of  the  Black  Range,  t<twards  the  South  Australian  borders.  To 
the  north-east  is  to  be  seen  the  bold  granitic  peaks  of  the  other 
Black  Range,  in  the  vicinity  of  Staweli.  Mount  Ararat,  standing 
boldly  out  from  the  group  of  granite  hills  by  which  it  is 
surrounded,  preaento  the  appearance  of  a  vdcanie  eonOk  Sisffther 
to  the  east^  Mount  Oole^  Ijiiigi  Ghiran,  end  Ben  Nevis,  the  oul- 
minating  potnto  of  the  Pyrenees,  form  a  oonqneuous  feature  in 
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the  landscape.  Moyston,  Stawell,  and  Dimkeld  are  the  only 
towns  visible  from  Mount  William.  To  the  south,  the  vast  and 
fertile  plains  of  the  Ho[>kins,  dotted  over  with  small  lakes, 
resembling  sparkling  stars,  in  the  far  distance,  give  a  momentary 
relief  from  the  contemplation  of  apparently  interminable 
mountain  scenery.  Descending  one  of  the  deep  gorges  or  gullies 
of  the  mountain,  the  traveller  tiuds  himself  in  the  midst  of  a 
dense,  luxuriant  growth  of  fern-trees,  Lomarias,  Gleicbeneaa, 
th«ir  ample  frcmdi  completely  eanopying  the  mosatem  etreuni. 
Ab  he  advuioes  downwaidi  the  gorge  widens,  eud  nonr,  Itideed; 
he  is  in  the  "The  Garden  of  Victoria.''  The  walks,  however,  are 
badly  kept,  for  one  has  to  labour  through  the  dense  entangled 
mass  of  vegetation  with  the  utmost  difficulty.  Pultennas, 
Coprosmas,  Daviesias,  Pomaderris,  Baueras,  Hoveas,  Melaleucas, 
•  Eriostemons,  Correas,  Sprengelias,  Clematis,  Billardieras.  and 
hundreds  of  others  too  numerous  to  mention,  mingle  their 
brilliant  red,  yellow,  blue,  pink,  and  scarlet  flowers  in  such  pro- 
fusion as  to  fairly  dazzle  the  eyes  of  the  spectator. 


DICOTYLEDONE2B.  Ray. 
Ohoripitalsa  HTPOcmiflL   F.  v.  M. 

BANUNCULACE^   B.  de  Junien. 

Clvkatis.  rEduse. 

Clematis  aristata.   B.  Brown.  Grampians. 
Clematis  mierophjUa.  CandoUe.  Chnaq^ans. 

Ktosubvs.  L'ObeL 
Kyosams  minimus.  Linn^.  Ovampiaas,  Saline  Flats. 

Ranunculus.  Toumefort. 

KanuncaluB  aquatilis.   Dodooaos.  (irampians. 
Baanncahis  lappacens.  Smith.  Grampians  and  ^fvenees. 

Banunculus  rivtUaris.  Banks  and  Solander.  Grampians  and  rjfwese. 

Banimculas  hirtns.    Banks  and  Solander.  Pyrenees. 
Bammculas  parvifloms.   Liuni.   Grampians  and  Pyrenees. 

DILLENIACILS.  SaUsbucj. 

H^BBBTiA.  Andrews. 

Hibbertia  densiflora.   F.  v.  M.  Grampians. 

ffibbertia  ttriota.  K  Brown.  Grampians  and  Pyrenees. 

Hibbertia  humifusa.    F.  v.  M.  Grampians. 
Hibbertia  biilardieri.    F.  v.  M.  Grampians. 
Hibbertia  fasciculata.    B.  Brown.  Grampians. 

Hibbertia  yirgata.   B.  Brown.  Grampians,  Serra,  and  Victorian  Banges. 

Hibbertia  diffusa.  R.  BrouTi.  Gniiupians,  Sem^andVietCWianBangpes. 
Hibbertia  acicularia.   F.  y.  M.  Grampians. 

*f2 


uiyiiizcKj  by  Google 


.500 


pBocniDiircw  of  Bionov  d, 


KABmUACEM.  St.  WhkB. 

DsiMTB.  Fortter. 

Drimys  aromatica.   F.  y.  M.. 

LAUBACEiE.  Ventenat. 

Cassytha.  Osljeck. 

Cassytha  glabolla.    R.  Brown.  Grauipians. 
Cassytha  pubesctius.    B.  Brown.  Grampians. 
C^ijlliii  ittwlantha.  B.  Brawn.  GrampuuiB. 

CBUCIFEBiB.  B.  de  Jmrioiii. 

Nastubtium.  Linn^. 
Ktatnrtiam  terrestre.   K.  Brown.  Grampiaus. 

Caboaximb.  I'Ecluse. 

Cardamine  dictyoeperma.    Hooker.  Grampians. 
Cardamine  laciniata.    F.     M.   Grampians  and  Pyrenees.. 
CaxdamlBe  himtta.  lAoni,  Gnanpiuu. 
<?aHlMnfaft  liinnti^  var.  glAbm.  Oxam^uu. 

SisTMBBiuM.  Toumefort. 
Siaymbriom  oardaminoidee.  F.  v.  M.  QramjuAiu. 

Camilul  Medtenfc 
Capsella  elliptioa.  C.     M^yer.  Qcampiaiis  and  Fyzeneea. 

LxpiDiuM.  DiosGoridea. 
Lepidinm  nidataia.  Idnn^.  Qrampiaiia  and  Pyienooa. 

YIOUlCEM,  DeCandolle. 

Yiouu  Plinina. 

Viola  betonioifolia.    S 1 1 li th .   Grampiana  and  Pyrenees. 
Yiola  hedflcaoaa.  Labillardi^.  Gtaampiaaa  and  Fjxmtm, 

Htibnaiithbba.  B.  Blown. 
HymanaathaKa  baakau.  F.  t.  Hnaller.  Fjrianaaa. 

PITTOSFOBBf.  B.  Brown. 

BvasABiA.  CavanilleB. 
Bui-saria  Bpinoaa.   Cavanilles.    Grampians  and  Pyrenees. 

Marianthus.  Uuegel. 

Marianthus  procumbens.    Bentham.  Grampians. 
Marian  thus  bignouiaceus.   F.  r.  M.  Grampians. 

BiLLABDIKBA.  Suutil. 

Billardiera  scandens.    Smith.  Grampians. 

Billardiera  cymosa.   F.  v.  M.   Grampians  and  Pyrenees. 
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DB08£BACK£.  Salisbnxy. 

Dmoba.  Lfam^ 

I>roMm  ipathiilftte.  Labillardi^.   Orampiftna  and  PyreneM. 

Droeera  whittakerii.    Planchon.   Grampians  and  Pywneoa. 
Droeera  pvgmna.    De  CandoUe.  Grampiana. 
Drosera  giMidnligera.  Lehmann.  Oramiaaiia  ind  Tjttmm, 
DroMCA  peltata.  Smith.  Qmnplaiit  and  Fjrmtm, 

Droaera  anricnlata.    Backhouse.  Grampians. 

Droeera  menziesii.   B.Brown.    Grampians  and  Pyrenees. 

Drosera  binata.   Labillardi^re.  Grampiana. 

HTPERICINjB.  StHilaire. 

Htpsricux.  niniaa. 
Hjperieam  japonicnm.  Thimbeig. 

POLTGALEiS.  Jnaaieu. 

OomnraBMA.  Lftbillaxdiftrt. 

Oomeiperam  retnsmn.   Labillardi^re.  Grampiaiw. 
Comesperma  volobile.    Labilla^di^^e.  Grampians. 
Comesperma  calvmega.    Labillardi^re.  Grampiana 
Comeeperma  defoUatam.  F.  ▼.  M.  Grampiana. 
Come^ima  poljgaloidM.  F.  t.  H.  Qmnplias. 

TBEUANDBBJBi  B.  Brown. 

Tbtbatheca.  Smith, 

Tetratheca  ciliata.   Lindley.   Grampians  and  Pyrenees. 
Tetratheoa  eridfoUa.  Smith.  Gram^aoa. 

BTTTACBfi.  Jvarieu. 

BoEONiA.  Smith. 

Boron ia  p^^ly^'-alifolia.  Smith.  Grampians. 
Boroma  pUotia.  Labillardi^re.  Grampiana. 
Bovonia  pinnata.  Smith.  Grampian*. 

Eriostxmon.  Smith. 

Erioatemon  obovalis.    Connixieham.  Grampians. 
Erioetemon  pleorandroidea.   F.  v.  M.    Serra  Bange. 
ErioatemoB  mDebraadi.  F.  v.  M.  Grampians. 
BriotfesnMii  pangsna.  Lindl^.  Qzampiaiis. 

Oovna  spsfliosak  Andraws.  GranpiaBB  and  Tfjwtn&tUm 

Corrsa  lawiandana.  Hooker.  Gnumpians. 

Coma  snrala.  F.  t.  M.  Qrampiaiis  and  Fjtmue§» 

JLIN&fi.  DeCandoUa. 

LnrvM.  ThaopluaitoB. 
Umm  mtrginaTai  Conninghaai.  OramplaaB  lad  Vjtmmt* 
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OiBAXXDit.  IHcMooEides. 

Qeraninm  oiMKjimiinn.  Linn^.  Grain pianw  and  Pyronefivi. 
GerMiiiiiii  inwipitlipiTyn    CaTaaillM.  QaMnpimu  imdE^iwum. 

Erodium.  rH^ritier. 
Erodium  oygnorum.   Nees.  Pyrenees. 

PELABaoNim.  rfi^tier. 

Felargoninxn  aostrale.    Willdenow.   Grampians  aad 
Plarlargoiiiam  rodneyanum.   Mitchell.  Pyrenees. 

OxALis.  FUniui. 

STEBCULIAGEiE.  Yentenat. 

Lasiopetalum.  Smith. 
Latuopetalam  daayphyllum.    Sieber.  Grampians. 

EUPHOBBIACE^.  Jwoen. 

FosAMTBna.  Budge. 
PoiMitham  wkBtagbjJb^  Bnmgniart.  Gnmpisiu. 

PsBUDANTHUs.  Sieber. 
Paeudanthua  ovaliiulius.  .  F.  v.  M.  Grampians. 

Bktbbia.  Miqiiel. 

Bejeria  visoosa.    Miquel.  Grampians. 
B«^eria  opaca.   F.  t.  M.  Grampians. 

Ambmbma,  JnitieiL 
Ampere*  wgutiMm,  Bvongaiart.  Grampiana. 

Phtllajisbiw.  OonuoeUn. 
Phyllanthni  thymoides.  Sieber.  GimpiBiis. 

ITBTIOIL&!.  VentesiAt 

Pariktabia.   C.  Bauhin. 
PuneteriA  debUis.  G.  Foster.  QwHniriana. 

UBTioa.  PUaine. 
Urtioa  liieite»  Fobei.  QiMiipieiii. 

CABVAXINE^  MirbeL 

Casuabina.  EumphioB. 

Casuarina  qoadrivalTis.    LabiUardi^re.  Pyreaaet. 
CMoarina  ai^tgif^   Veatesat.  Grampiaas. 
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DoDOVAi.  Linne. 

HkxlonsBa  viscosa.    Linn^.  Grampians. 

I>odo]ia3a  borsarifolia.    Behr  and  F.  v.  M.  GrampiMW 

DodoDMk  IwrnntfnUft.  O.  Don.  Pyieneet. 

STACEHOUSIBJB.  B.  Brawn. 

Stackuousia.  Smith. 
Btackhongia  Imahfolia.   Cnnningham.  GrampianB  and  PyreMM. 

POBTULACEJS.  JnMton. 

Clattonia.  Gronovins. 

ClAjt(mi»  pygnuBa.   F.     M.   Qxaaipians  and  Pyrenees. 
Cla^tonin  Mutnladon.  HoolBBr.  Cmuapiaiu  and  Pyrenees. 
GlajtonlaoaliTlsaite.  V.t.K.  Q— gfaneaadfinw'M'M. 

GABTOPHYLLEiB. 

Stellaria  pungene.  Bron^fnlait.  Orampiane  and  Pyroneee. 

Stellaria  ^^laoca.  Withering.  Pyreneee. 
Stellaria  flaccida.  Hooker.  Gcampiaai. 
Steil&na  maltifloca.  Hooker. 

SranouiiABiA*  Fenoon. 
Spesgvlaila  rabca.  CainbeeeMee,  Gtampiaas. 

Poltcabpov.  Loefling'. 
Polycarpon  tetraphyliom.   Xx)efling.  Grampians. 

AHABANTACBfi.  Jn«ieii. 

Altehnanthkea.  ForskaeL 
Alteraanthera  triandra.   Lamarck.  Pyrenees. 

Ptilotus.  R.  Brown. 

Ptilotus  alopecuroideus.    F.  v.  M.  Grampians. 
Ptilotus  erubeacens.    Schlechtendal.  Pyrenees. 
PtilotoB  spathulatus.   Poiret.  Pyrenees. 
Ptiloioe  maarooephalne.  Poiret.  Grampians. 

8ALS0LAC£iE.  Linne. 

BgAOftPfi.  Kfivown. 
Bhagodia  biOardieiL  B.Brofwn.  Fyieneee. 

CHENOPODfUM.  Toumefort. 
Chenopodiom  carinatnm.  B.  Brown*  Grampians. 

DttniMtk*  B.  Brown. 
SjiplMiiia  B^jsloocylMilla.  Bentiiain*  S^ienM^ 
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FIOOIBEiB. 

Mesembrianthemxjic.  Breyne. 

Meiiemlnriailtlieaiiun  aequiiaterale.    Haworth.  Pyrenees. 
Mitwiiiilm  iantlimiiiiiii  Milnle.  Solaader.  ^jtmem* 

FOLTOONACfiiB.  JvmiaL 

Buim.  flinivt. 

Bnnex  brownii.  Campdm.  ChnHBpfauis. 
Somes  bkUni.  B-Bnofinii.  P^wmmoi. 

FobTOOinm.  Dkwooridei. 

Poljipodiiiiii  itrifpofUBi*  S.  Brown*  Gmnpiuui  and  I^froiiMB* 

Polygontun  prostratum.    B.  Brown.    Grampians  and  Pyreneet. 
Polygonum  nydropi|>er.   Linn^.    Grampiant  and  P^yreneet. 
Polygonum  minoB.   Hudson.  Grampians. 
P6ljgoiiiim  k>pat]ilfbliiim.  lAnnL  Ommplafiii. 

MuEHLSNBKCKiA.  Meissner. 
Hnehlenbeckia  cunninghamii.    F.  v.  M.  Pyrenees. 

Bunmarj  of  the  Choripetalea  HypogjiUB 
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Ohobipbtalka  Pkbiotha 

LEGUMINOS^.  Haller. 

Gomtholobhtm.  Smith. 
Oompholobiom  hnegelii  Bentham. 

Sphjerolobium.  Smith. 
Spherolobium  vimineum.    Smith.  Grampians. 

ViMiNAsiA.  Smith. 
TimisAna  denudata.  Smith.  Qnunpiaiit. 

Datimia.  '  Smith, 

Daviesia  corymbosa.   Smith.  GrampiaiM. 

Daviesia  brevi folia.    Lindley.  Orampiaitt. 
Dariesia  nlicina.    Smith.  Grampians. 

AoTus.  Smith. 
Aotns  villosa.  Smith.  Giampiatas. 

PuLTxKJBA.'  Smith. 

Pultensea  rosea.   F.  ▼.  M.  Grampians. 
Pultenea  eunnii.   Bentiiam.  Pyrenees. 
Pultonaea  daphnoides.    Wendland.  Grampians. 
Pulten«ea  scabra.   B.  Brown.  GrampiauB. 
Poltenca  pednncnlata.   Hooker.  Grampians. 
Pultensea  subombellata.    Hooker.  Grampiant. 
PnltensBa  dentata.  Labillai^i^re  Qtan^im.- 
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Pnltwn—  moUii.  Lindley.  Orampiant. 
Pultensea  yiscosa.   S.  Brown.  Chrampiant. 
FultenEea  juniperina.   Labillardi^re.  QrampiMig* 
PoltensBa  viHoaa    WiUdanow.  Grampians. 
Pnltenna  Tillifenk  Siefber.  Qnmpianfl. 
Pultensea  styphelimdes.   Cnnninffham.  QxMii|liaM. 
Pulton—  lanfloim.  Beiitham,  Gnmpyuu. 

BntRziA  empetrifoUft.  Sehleehtendftl,  Grampians. 

DlLLWTNiA.  Smith. 

rnilwynia  florHnrnda.    Smith.  Grampians. 
DiHwynia  hispida.    Lindley.  Grampiana. 
DiUwyxiift  flrioifbiBft.  Smitb.  Gfampiaiii. 

Platylobium.  Smith. 

Platylobimn  altemifolinm.    F.  v.  M.  Grampians. 
Platylobium  obtnaangulum.   Hooker.   Grampiana  and  Pyrenees 
na^loUimi  foraiowim.   Smith.  QxiamiiBs. 
Plaitylobiiim  triMignliure.  B.  Biowii.  Oxanqplaiif. 

BosnsA.  Yentenst. 

BoedM  rqparia.   Ciinnin  f^haaS^^^SSiMStaM, 

TncFfiBTOMU.  B.  Brown. 
TempletoniA  mmUarL  Bentham.  Grampians. 

HovEA,    R,  Brown. 

Hovea  longifolia.    R.  Brown,  (xrampiana. 
Uovea  heterophylla.    Cunningham.  Grampians. 

GooDiA.  Salisbozy. 

Goodia  lotifolia.    Salishnry.  Grampians. 
Goodia  medicaginea.  F.     M.  Grampians. 

iNDiooraBA.  Idling. 
Indigofemanstnlis.  WiUdenow. 

BwaiiMOiiiU  poiomtaiii.  F.  t.  M.  GiMnpiau. 
8wBin»onl>  to— iiilfo>li>.  CandbQe.  Grampians. 

Gltcins.  Linn^. 

Glycine  clandestina.   Wendland.   Grampians  and  Pyrenees. 
Glycine  latrobeana.  Bentham.  Gnunpiaas  and  fifgcneei. 

Kkvnsdta.  Ventenat. 

Eennedya  prostrata.    R.  Brown.    Grampiana  and  Pyrenees. 
Kennedya  monophylla.   Ventenat.   Grampians  and  Pyrenees. 

▲CAGIA.  DiowotidM. 

I.M.iP||Ji4IUiTJN. 

iMoia  Jm^eiiiia.  WQldBoovr.  Grampiani  aad  ^fveneet.  • 


II.— Ummhihw. 

AcaciA  aspera.    Lindley.  Grampians. 
Aottcia  armata.   U.  Brown,   anunpiant  and  PywneGs. 
Acacia  vomeriformeB.  Cmmlaatmin    OrampiMui  and  I^wnges. 
Acacia  retinodes.    ScUechtendal.  Grampians. 
Aijacia  pycnantha.    Bentham.    Grampians  aad  ~ 
Aoaoia  myrtifolia.   Willdenow.  Grampians. 


III.— J 

Acacia  whanii.    F.  v.  M.  Grampians, 

Acacia  melanoxjrion.   K.  Brown.   Grampians  And  Fjmm$, 

lY.^^uiiimB. 

Acacia  oxycednia.    Sieber.  Grampians. 

Acacia  verticillata.    Willdenow.    Grampian!  and  rtKllOM, 

AoMift  looglfolfaL   Willdenow.  Grampians. 

v.— BlPIKWATJi. 

Anoia  mHohelli.    Bentham.  Grampians. 

AMcia  deourrena.   Willdenow.   Grampiaiu  and  fyxeiMM. 

BQSACBiB.  Joniea. 

ErBua.  Plinius. 
Bnbus  parrifolias.   Linn^.   Grampians  and  Fj-rcnooo, 

Alchemilla.  Brunfela. 
Alchemilla  Tulgans.  Bauhin.  Grampiaoa  and  Fpcmam. 

AonrA.  Hntis. 
Acaena  ovina.   Cunningham.  Orampiaas. 
Aciena  unguKurlMB.  YahL  Oim^fSIm  and  l^wiiMi. 

SAXIFEAGE^.  Ventenat. 
Bauxb£.    Banks  and  KeiuuH^ . 
Bauera  seasiliflora.   F.  v.  M.  Grampians. 
BaiMn  nibioldea.  Andrews.  Grampians. 

CKAS8ULACS2B.  Da  OiadaDa. 

Tillaea  verticillaris.    Candolle.    Grampians  and  2f9mm»^ 
Tillaea  purpurata.    Hooker.    Grampians  and  Pyrenees. 
ma9a  macrantha.   Hooker.   Grampians  and  Pyrenees. 
TuJM  leeniTB.  Hooker.  Onunpians  and  Pyrenees. 

SALICARIE^.  Jossien. 
Lytkbux.  Lmne. 
Lythrum  aalicaria.    Linn^.    Grampians  and  Pyrenees. 
Lythrum  hyBso^jiioiUa.  Qiwngiana  and  .^yiana^ 
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UALOS^Q&M.  S.Bi»ini. 

HAi>0B4«n.  IL  Mid  6.  Focstor. 

Haloanigit  dati    Owuiinghmn.  QiiihiI>m  Mid  Pyroaoog. 

Halonm^B  micrantha.    B.  Brown.    Grampians  and  Pyrenees. 
Haloragis  oeratophylla.    Zahlbrackner.   Grampians  and  PyreoaM.- 
HaloragiB  tetraoyna.   K.  Brown.   Grampiana  and  PyreneM. 
TT».i^-§l^g  traMuUii*  flflliliMliftMidsl.  vranpiiMw  abA  I^fimitt* 

Mtsiophtllum.  Dioscorides. 

Myriophyllum  Taiiifolium.   Hooker.   Grampians  and  PyxeneM. 
Myriopkylliim  IntegiiMinm.  Hiookier.  Hupkim  Biwr. 

CALLITBICHIKiB. 

CiLUVEioHx.  Idai^. 
dOlttriche  Tanm.  linai,  I^iiom. 

•    •  w 

MTBTACRS.  Juteo. 

Caltcothbix.  Labillardi^re. 

Calycothrix  tetragona.  Labillardi^re.  Grampians. 
CUjoothfix  mUinaiL  F.  ▼*  M.  OsmbpImib  (new). 

Lhotzkta.  Schaner. 
Lhotzkya  genetjUoides.   F.  t.  M.  Grampians. 

Thbtftoxsni:.  Endlicher. 

Thryptomene  mitchelliana.    F.  v.  M.  GrampiMlt. 
Thryptomene  ericaa.   ii\  t.  M.  ^renaes. 
Thryptomena  dlJato.  P.  t.  H.  Grampians. 

BxcKEA.  Linn^. 
BsBckea  diffusa.  Sieber.  GzampiAns. 

laraomBMUx.  JL  Mid  G.  Foiter. 

Leptospermum  scoparium.    Foster.  Grampians. 
Leptospenuam  myrsinoides.    Schlechtendai.  GtMl^lMIS* 
I^to^rmum  lanigerum.    Smith.  Grampians. 
Leptospernmm  llmioeiifl.  SmiUi.  OtMuplMis. 

KiTKZKA.  Beichenbach. 
Knnsea  pomifsra.  F.  t.  M.   Grampians  and  Pyrenees. 

OALUsmcpir.  ^.  Brown. 
Callistsmoii  ooooiiimis.  F.  t.  H.  ChnmpiMU. 

Mslalnea  giblxMa.  Labfllardttve.  *  Onunf^Mis. 
Melalenoa  noonMita    B.  Brown.  Grampians. 
Melaleuca  sqnaroesa.    Bonn.  Grampians. 
M^lftlgn^  s<^qameft.    Labillardi^re.  Grampians. 

EucALTFTXTs.  I'Harititfr. 

Eucalyptus  panciflora.    Sieber.  Grampians. 

Jfincaljpttts  amygdi^ina  (var.).   Labillardi^re,  Griipji^y^s 
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Eucalyptus  obliqtia.  rHeritit^r. 
Eucalyptus  capitellata.    Smith.  Grampiana. 
Eucalyptus  leuooxylon.  F.  t.  M.  (var.).  PyreilMt. 
Eucalyptus  melliodora.    Cunnin^tuun.    Gnunpiuil  md 
Eucalyptus  alpina.    Lindley.  Grampians. 
Eucalyptus  ^oniocaljz.   F.  v.  M.   Pyrenees  and  Grmnpians. 
Bncalyptus  guniL  Hooker.  Gnynn&aiB. 
Eucalyptus  stoaxtiaaa.   F.  v.  M.   Grampians  and  Pyrenees. 
Eucalyptus  viminalis.   Labillardi^re.    Grampians  and  Pyrenees. 
Eucalyptus  rostmta.   Schleohtendal.   Grampians  and  Pyrenees. 
Bucalyptw  aBMKvriijiiolia.  F.    M.  Qtainplans. 

SHAMNACKB.  JnMtoii. 

'BoMABmwMtB,  LaUDavdiacie. 

Posnaderris  apetala.   Labillardi^re.  Grampians. 
Pomaderris  elliptica.    Labillardi^re.  Grampians. 
Pomaderris  elachophylla.    F.  v.  M.    Grampians  and  Pyrenees. 
Pomaderris  vaccimifolia.   BeiMOck  and  F.  v.  M.  Grampians. 

Cbtptandra.  Smith, 
dTptandnamaift   Smitb.  Onm^aiu. 

AEALIACE^.  Ventenat. 
AsTBOTBicHA.  CaudoUe. 
Astrotiioha  lA^iMio.   Candcdle.  Qzampisns. 

UMBELLIFERfi.  Morison. 

Htdrocotylk.  Toumefort. 

Hydrocotyle  laxiflora.    Candolle.    Grampians  and  Pyrenees. 
Hydrocotyie  callicarpa.    Bunge.   Grampians  and  Pyrenees. 
Hjdrocotjle  capiUans.  F.  ▼.  If.  Graaqiiatta  and  Fjtmtm, 

DiDiBCUB.  Candolle. 
Didiscus  pusillus.  F.  y.  M.  Grampians. 

TRACHTmcKi.  Bndga. 
TnMT^me  hetsKOphjUa.  F.  t.  M.  Grampiana, 

Bsnranm.  TliMplinatoa. 
Eijngfimi  Taaicnloamii*  Irft^laiiiti^Mu  Qnunplana  and  P^fnnaaa* 

Apium.  TonnMtort; 
Apsnm  pnatntiim.  Labillardifare.  Grampians. 

Daucub.  I'Ecluse. 
DaucQS  brachiatns.   Sieber.   Grampians  and  Pyrene^. 

Obeoxtbbhxs.  Endlioher. 
CnomjahiM  aadioola.  finlicher.  Qmmpiana. 
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STirPBTALBJB  PsUOTirJl. 

SANTALAG^.   &.  Brown. 

IiVTOMBBZA.  S»  Brown. 
LeptouMKlft  apbjllft.  B.  Brown.  Gnunpiiiit. 

ExocARPOs.  Labillardi^re. 

Fi»ooarpoe  cupreasif ormis.    Labiliardiere.    Grampians  and  PjreneeSv 
KiooaMiyoi  striotk  B>  Biown*  Qxampians. 

LOBANTHACEA.  Jaanea. 

Lo&AHTBim.  Idim^. 

LoraathiM  peadahii.   Sieber.  Gnmpiain  and  FjyiomM. 
Loranthna  celMlcoidee.    Sieber.  Grmrapiaae. 
LcnaaUuis  «ioosipL  Behr.  Qgamp^Mia. 

PBOT£ACK£.  Juaneo. 

Isopooov.  B.  Brown. 
iMfMgoii  oentQFhjUiis.  B.  Brown.  Qtampiiawi  and  fjrrenaaa.. 

AmnrAMTHoa.  Labillardiere. 
Adananthna  tafminalia.  B.  Brown.  Grampiana. 

CoNOSPEBMUM.  Smith. 

Conospermum  mitchellii.    Meissnur.  Grampians. 
Coaospermum  pateua.    Schlechtendal.  Grampians. 

Pbbsoonia.  Smith. 

Persoonia  rigida.    R.  Brown.  Grampians. 
Peraoonia  juniperina.    Labillardiere.  Grampians. 

Gbkyhjua.  B.  Brown. 

Grerillia  aquifolium.    Lin-Ili^y.  Grampians. 
Grevillia  ilicifolia.    R.  Brown.  Grampians. 
Grevillia  alpina.    Lindlej.  Grampians. 
GrariUin  aonfartifolia.  F.  r.  M. 
CteavBUn  MUtnlia.  B.  Brown.  Onmpiana. 

Hakia.  Behradar. 

Hakea  roetrata.   F.     M.  Grampians. 

Hakea  acicolaris.   B.  Brown.  Qrampiana. 

Hakea  ulicina.    R.  Brown.    Grampians  and  Pyranaaa. 

Hakaa  dac^loides.  CaTanillea.  Grampians. 

BAmaiA.  Luin^. 

Banksia  marginata.   Cavanillaa.   Qrampiana  and  ^lenaaa.- 
Bankaia  ocnato.  F.  t.  M.  QrampianB. 

THYMBLE^.  Josaieu. 

FkMsidu.  Banka  and  Sdlander. 

Pimelia  cnrviflora.   B.  Brown.  Ormmpiana. 
PimaljA  iilivliDaidaa.  Mfti— hp**-  Qfamniaiia. 
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PImelift  flaira.  11.  Brown.  Grampians. 

Pimelia  axiflora.   F.     M.  Pyrenees. 

Pimelia  linifolia.    Smith.  Grampians. 

Pimelia  humilis.   £.  Brown.   Orampians  and  Pyrenees. 

FiSMUft  ipathnlsts    LsUUicdIftra.  Qrampian^ 

BUBIACBiB.  Jnsstoo. 

C0PBO8MA.    B.  and  G.  Foster. 

Coproema  hirtella.   Labillardi^re.  Grampians. 
Coprosma  UllardiecL  Hoolcer.  GrampisDS  s&d  l^yrsmoos. 

Operculahia.  Gaertner. 

Opercularia  varia.  Hooker.  Grampians. 
Opercularia  OTatft.  Hooker.  Grampishs. 

Galium.  DioBoorideB. 

Galium  umbrosum.    Solander.    Grampians  and  Pyrenees. 
Galium  australe.   Candolle.    Grampians  and  Pyrenees. 

Abpsrvla.  Dalechamps. 
Aspemla  oUgaiiiha»  F.    M.  CtoHnpisimi  and  ^i^iteet. 

COMPOSIT.£.  VaiUaat. 

IiAMKortooiiA.  Csssini. 

Lagenophora  billardieri.  Cassini.  Grampians  and  Pyrenees. 
Lagenophora  hneffolii.  Bentham.  Grampiaiis  and  PyicnMK 
Lagenophora  emphysopns.  Hooker.  Qnonplaas  and  Pyrenees. 

Brachtcome.  Cassini. 

Brachycome  diversifolia.   Fischer  and  Meyer.  Grampians  and  Pyrenees. 
Brachycome  graminea.    F.  v.  M.    Grampians  and  Pyrenees. 
Brachyoome  ezilis.   Sonder.   Grampians  and  P^reoBsesL 
Brachycome  scapiformis.    Candolle.  Grampians. 
Brachycome  multifida.    Candolle.    Grampians  and  Pyrenees. 
Brachycome  collina.    Bentham.    Grampians  and  Pyrenees. 

Calotis.  B.  Brown. 
Oftlotis  aathemoldes.  F.  t.  M.  Orampians. 

Abter.  Dioscorides. 

Aster  myrsinoides.    Labillardi^re.  Grampians. 

Aster  stellulatns.    Labillardi^re.  Grampians. 

Aster  asterotrichus.    F.  v.  M.    Grampians  and  Fjyranast. 

Aster  glaiidiilosus.    Labillardior*'.  Gramj^ans. 

Aster  huegeiii.    F.  v.  M.  Grampians. 

Aster  aculeatus.   —  Grampians. 

Vittadinia.    Ach.  Richard. 
Vittadinia  australis.  A.  iiichard.   Grampians  and  Pyrenees. 

SruAsniHA.  Sgndar. 
Stoartina  ninelleri.  Sondev.  Grantplans  and  P^rrenosa. 
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Onapbalinm  Ivteo-albiim.   Linn^.  ChwUf^MH  Mid  Pyionflfli* 

OnAphalixun  japcnicmn.    Thim>>ertr.    Qrampiaiui  aikl  f^MMMit 
OnarpbaUnm  indataxn.   Hooker.  G-rampians. 

Podolfipji  MWlAali.  "SLBiCfWu.  Chramptot  aad  yyuMWlKi 

Leptoeehtnchos.  Lessing. 

Leptorrhynclius  Bquamatus.   Lessiag.    Grampians  and  Pyrenees. 
I^eptonl^ehiif  tenalfoliiif .  F.    H.  Gmniriaiiit. 
LfeptorrhynchuB  elon^tns.   Candolle.  Grampians. 
IjeptonbjniohTia  medine.   Chmningham*  Qrampians. 

TiWtifVMBmM*  OndollOi 

Heliptenim  inemiim.  Ciuidolle.  Pyreaeea. 

Heliptemm  ootola.    Candolle.  Pyrenees. 

Heliptemm  corymbiflorum.    Schlechtendal.  Grampians. 

HeUptenun  exigaum.   F.  v.  M.   Grampians  and  Pyrenees. 

HeUpteriim  dimotpkoleipla,  BtnthAm.  Orampiaiit  and  Vjtmim, 

HsLicHBTBVif.  TheophrasUM  and  DiwoHliWL 

Helichrysom  blandowskiannm.    Steetz.  Grampians. 
Uelichiysnm  apicnlatnm.   Candolle.    Grampians  and  Pyrenees. 
Helichrysnm  semipapposom.   Candolle.   Grampians  and  PyreiieflC 
Helichryfum  baxteri.   Cunningham.    Grampians  and  Pyreneea. 
Helichrysnm  scorpioides.    Labillardi^re.    Grampians  and  Pyrnnaoai 
Helichrysum  obtusifolium.    Sonder  and  P.  v.  M.  Grampians. 
Helichrysum  ferrugineum.    Leasing.    Grampians  and  Pyrenees. 
Tfftlii'hrjaTMi  ilifiTii'liitfHUi  P.    l£  Qwunyiaiia. 
HeUdhrysnm  braotoolaitiim.  Bantlian.  Qnuayteni. 

CAaamtA.  Brown. 
Caasinia  acnleata^  S.  Btown. 

UuMBA.  Smith. 
Hunea  elegana.  Suitli.  Qnwnpiana. 

BmnDoaia.  CandoUa. 
Batidoaia  paaOo.  BaHiawi    Oianplaaa  and  Vjnniam, 

TxoDiA.    R.  Brown. 
Izodia  achilleoidea.   B.  Brown.  Grampians. 

MiLLOTiA.  Caaaini. 
Millotia  tenuifoUa.  CaaainL  QtBrngiMut  and  PyKneea. 

AvoiAMTHUB.  Wttidland. 
Angiaatlnia  tomaatoana.  Wendlaad.  Otamiilaiia. 

CALOCEPnAH's.    R.  Brown. 

Calocephalus  lacteus.  Leasing.  Grampians  and  Fyronoes. 
Cftlocephalns  citrens.    Lessing.    Grampians  and  Pyrenees. 

SrEOESBBCKiA.  Linn^. 
Siageabeolda  orientaUa.  Lum6.  Cteimplana. 
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COTULA.  Linn^. 

Cotula  filifolia.   Thanberg.  Grampians. 

Cotn]»  ooraunifolift.  Liui^  Qiampianaaiid  ^TMOset.' 

Ootula  MutfaJla.  Hbokw.  Gnunpkubs  and  Fjxmom, 

Centipedft  emiBiiii^MMBi.  F.  IL  QxaaipiMu  and  PynoMt. 
Ceiit9eda  oiililoiilMii.  Looveiio.  Qyampnanii. 

IsoKTOPBiR.  Toiczaninov. 
laoetopeia  graminifolia.   Turczaninow.  Grampiaiis. 

Senecio.  PliniuA. 

Senecio  lautus.    Solan der.  Grampians. 

Senecio  vagus.    F.  v.  M.    Grampians  and  Pyrenees. 

Senedo  YieUeioidM.  Cnimifighiun.  Gnmpiaiu. 

Erechtitzs.  Bafinesqne. 
Erechtites  quadridentata.   CandoUe.  Pyrenees. 

Ctmbonottts.  Cassini. 
Oymboootaa  lawarniianim.  Qaadiohand..  Pyyomwe. 

ICicBoama.  D.  Don. 
UieHMOiit  foateiL  Hooiker.  Gtampiana  and  VjrmooB, 

QAXPAJSnJULCEM,  JuMiao. 

LoBiLLL.  Litm^ 

Lobelia  ainniHniimwIig.  R.  Brown.  Gtampiana  and  ^maaa> 
Lobelia  rhombifolia.   De  Vrieae.  Gnunpians. 

Lobelia  anceps.    Thnnberg.    Grampians  and  Pyrenees. 
Lobelia  pratioides.   Bentlu^.   Grunpians  and  Pyrenees. 
Lobdia  oonoolor.  B.  Biown.  Otampians  and  P^xeoeee. 

IsoTOMA.    R.  Brown, 
laotoma  fluviatilis.   F.  v.  M.   Grampians  and  Pyrenees. 

Wahlkxbkboia.  Schxadar. 
Wfthlenbaqpa  gimnilie*  CandoUe.  Gxampiana  and  P^yronoee. 

CAUfDOLLEACEM,  F.t.M. 

Candollsa.  LabiUaidi^ 

Candollea  soboUfera.   F.  v.  M.  Grampians. 
CandoUea  calcarata.    F.  v.  M.  Grampians. 
Candollea  despecta.   B.  Brown.  Grampians. 

LixwnrHOSKiA.  ft.  Brown. 
LeewenhoeWa  dnbin.  8onder«  Chrampiaas  and  Pjyienooe, 

Q00DENIACE2B.  IL  Brown. 

BnuiiORiA.  flmifh* 
Bmnonia  mntnJia.  Smitii.  Qxarngpans  and  Pjmnnnn 
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8o0f6U  anndft.  B.  Brown.  QrMnjiMa. 

GooDKNiA.  Smitii. 

Gkxxlenia  ovata.    Smith.    Qrampians  and  Pyrenees. 
Qoodenia  genicniata.   B.  Brown.   Grampians  and  Pywmcss. 

Goodenia  elon^ta.    Labillardi^re.  Grampians. 

Goodenia  pinnatifida.   Sohlechtendal.   Grampians  and  Pyrenees. 

Goodania  nomilis.   B.  Brown.  Grampians. 

ViLLEYA.  Smith. 
Veli^  parado»a    B.  Brown.  Grampians. 

SiiiiiTBES.  Caranilles. 
SaUiera  laiitiosmi  CaTaailles.  Grampians  and  Pyrenees. 

Summary  of  the  Synpetale«  Perigyne  ^— > 
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Stnpstalu  Htpogyn£. 
OBNTIANBJS.  JusieB. 

SiBJita.  Solander. 

Sebcea  ovata.    R.  Brown.    Grampians  and  Pyrenees. 
Sebna  albidiflora.   F.  y,  M.   Grampians  (Wannon  B.). 

Bbitbsxa.  Beneanlme. 
EfTthzM  auftralis.  B.  Brown.  Gmnplaiia. 

LOGANIACEiE.    E.  Brown. 

MiTBASAOin.  Labillardi^re. 

Mitrasacme  paradoxa.    R.  Brown.  Grampians. 
Mitrasacme  distylis.   F.  v.  M.  Grampians. 

FLANTAaiNBiE.  JimtoB. 

Plantago.  TEcluae. 
jnantago  varia.   B.  Brown.   Grampians  and  I^rrenees. 

FBIMXrLACE.S.  Ventenat 

Samolus.  Toumefort. 
SSamolos  repens.   Persoon.   Grampians  and  Pyrenees. 

CONyOLyULACB.S.  jQsdea. 

Convolvulus.    W.  Turner. 
ConrolTulus  erubescens.    Sims.   Grampians  and  Pyrenees. 

DicBOKOBA.  Foister. 
Diohondia  repens.  Fosster.  Pyren— . . 
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SOLAlifACEJL  HidUr. 

SoLAinnc.  Tbnmflfoft. 
flolftniiin  aigmm.  Liime.  Qtumpiiiiit  and  Fyteneei. 

BCBOFKOLAMJilM.  MirbeL 

MlMULUS.  Idlllli. 

Mimiiliii  repent^  B.  Brown.  GiMBpiMMb. 
Ifimnliit  gnoOis.  B.  firofm.  Grampians. 

Obatiola.  Dodoena. 

Gratiola  pedancnlata.   B.  Brown.   Qnunpians  and  Pywaooe. 
Ontiola  peniTiaiUk  Linn^  Ovatnpiaaa  and  F^rxenaea. 

LixoaiLLA.  Idndem. 
LimoaaUa  aqnatkiL  Llnn^.  Ofaapiana  and  l^nneea. 

Veronica.  Fuchb. 

Teronica  derwentia.   Littlejohn.    Grampians  and  PyianeM. 
Veronica  gracOit.   B.  Brown.   Orampiana  and  Pyreneea. 
Yeronioa  Mlycina.    B.  Brown.  Qran^iaaa. 
Yeronioa  penQgrina.  Linn^.   Grampians  and  I^yreneea: 

Evranaaia.  MattiuMos. 

Enphiasia  browniL   F.  t.  M.  Grampians. 

Eiqphiaaia  aoabtn.  B.  Brown.   Grampians  and  yyronoos. 

LENTIBULABINEiB.  Richard. 

Utricttlaria.  Linn^. 

Utricnlaria  dichotoma.  LaViillardiere.  Grampians  and  FyiCOaet. 
Utricularia  lateriflora.    B.  Brown.  Grampians. 

PoLTTOMPHOLTx.  Lohmann. 
Polypompholyx  tenalla.  Tiehmann.  Grampians. 

ASPEBIFOLI^.  HaUer. 

Mtosotis.  Diosooridas. 
Ifyosotis  anstiale.  B.  Brown.  Grampians  and  Pyronoos. 

Ebitbiosuii.  ftihiwdsfc 
Eritridumi  anstralasienm.   OandoUe.  Pyrenees. 

Ctnoolossum.  Dioscorides. 

Cjnoglossum  suaveolens.   B.  Brown.    Grampians  and  Pyrenees. 
CynogloBsum  anstrale.   B.  Brown.  Grampians. 

LABIATJB.  Jnsslso. 

.MuiTHa.  H^ipoorates. 

Mentha  laxiflora.  Bentham.  Grampians. 

Mentha  aastndis.   B.Brown.   Grampians  and  P^yranees. 

Mentha  gracilis.    E.  Brown.  Grampians. 
Mentha  saturejoides.   B.  Brown.  Grampians. 
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I^oopiis  Msferalii.  B.  Brown.  OnunpSans. 

Bbunella.  Brunfela. 
Brunella  vulgans.   Candolle.  Grampians. 

Frost  A.NTSEBA.  Labillarditee. 

Proetanthera  rotimdifolia.    K.Brown.    Grampian^  and  Pj  I  milM . 
Proetanthera  laaiantha.    Labillardi^re.  Grampians. 
Proetanthera  hirtnla.   F.  T.  M.  Grampiana. 
Prostanthera  roinoaa.    F.  v.  M.  Grampians. 
Bro8tanth«ra  debilis.  F.    M.  Qnunpians  (new). 

Ajuoa.  Scribooint. 
Ajugn  awtnlis.  B.  Biown.  Onunpiaat-md  Pywnto^. 

TErcKtuM.  Dioscorides. 
Teuczinm  oozymbosum.   K.  Brown.  Pyrenees. 

YSBBENACEiE.  Jusaieu. 

ViBBSNA.  rEclnse. 
Verbena  officinalis.  lannA  Grampians. 

MYOPOEINiE.    R.  Brown. 

Mtoporitm.  Banks  and  SolandsKi 
Mjoponim  Tisooaiim.  B.  Brown.  Pywmsoa. 

£PACBID£.£.   £.  Brown. 

STTPBnuA.  Solander.- 

Styphelia  Sonderi.    F.  v.  M.    Grampians  and  PyrflnoGS. 

Styphelia  adscendens.    R.  Brown.  Grampians. 
Styphelia  humifusa.    Persoon.    Grampians  and  Pyrenees; 
Styphelia  thymifolia.   F.  T.  M.  G^rampians. 
Styphelia  stri^osa.    Smith.    Grampians  and  Pyrenees. 
Styphelia  pinifolia.    F.  v.  M.  Grampians. 
Stjpbelia  glacialis.    F.  ¥.  M.  Grampians. 
Styphelia  ericoides.    Smitii.  Orampiane. 
Styphelia  rola.   F.  v.  M.  Grampians. 
Styphelia  sooparia.  Smith*  Onunpians. 

Bkaoktloka.  Sonder. 

Bracbyloma  daphnoides.   Bentham.  Grampians, 
Brachyloma  cilintfUtt.    fientbam.  Grampians. 
Brachyloma  deprsssnm.   Bentham,  Grampians. 

BpAcms.  GaTanilles. 

Epaeria  improssa.  LabOlaidi^.  Otampians. 
Epaoris  obtasifolia.  Smith.  Qnunpians. 

Snmmaij  of  the  Synpetake  Hypogynv 

Katnral  Orders   13 

Genettt   ...      ...      ...      ...      ...  89 

Species  ...      ...      ...      ...  68 
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APETALE^  GYMNOSPERMRiE. 

CONIFE&iB.  Haller. 

Callitbis.  Tentenat. 
CaUitni  pfxaadiUii.  YenteoAt.  Gnmpkiu. 

Summary  of  Dicotyledanea, 
Orders,  68;  geiisra»  178 j  SpeoiM,  418. 

MOHOOOTTLBDONBA. 
CuiTcmaB  PsBioTif  jc.  F.  r.  M. 

OECHIDEiE.  Haller. 

DuoMinc*  &•  fisown* 
Dipodinm  panotatmn.  B.  Brown.  Orampiant. 

Oaivbodxa.  B.  Brown. 
Qaitrodia  BenanMridiM.  B.  Brown.  Qratnpiaat. 

Theltmitra.  Forster. 

Thelymitra  ixioides.   Swartz.    Grampians  and  Pyrenees. 
Thelymitra  longifidia.   Forster.  Gramj^ians. 
Theljmitra  camea.   B.  Brown.  Grampians. 
Thelymitra  antennifera.    Hooker.  Grampians. 
Thelymitra  macmillani.    F.  v.  M.  Grampians. 

DiuRis.  Smith. 

Diuris  palustris.    Lindley.  (Grampians. 

Diuris  pedunculata.   K.  Brown.   Grampians  and  PyxeneM. 

Diuris  sulphnrea.   B.  Brown.  Grampians. 

Dinzis  longifolia.  B.  Brown.  Grampians. 

Calochilus.    K.  Brown. 
Calochilos  campestris.  Grampians. 

Prasophtllum.  B.  Brown. 

Prasophyllum  patens.    R.  Brown.  Gmmpiani?. 

Prasophyllum  elatum.   B.  Brown.  Grampians. 
Pnaophyllnm 

Microtis.  B.  Brown. 

Microtis  porrifolia.   B.  Brown.   Grampians  and  Pyrenees. 
Mterotia  atrata.  Lindlay.  Grampians. 

CoRTSANTHES.    E.  Brown. 
Corysanthes  pruinosa.    B.  Brown.  Grampians. 

Pterobtylis.    E.  Brown. 

Pterostylis  concinna.    B.Brown.    Grampians  and  PyrcnOM. 
Pterostylis  curta.    B.  Brown.  Grampians. 
Pterostylis  nutans.  B.  Brown.  Grampiani  and  Pyrenees. 
Pterusijrlis  nana.  B.'Brown.  Grampians. 
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Pterostylis  barbata.    Lindley.  Grampians. 

Pterosfylis  mutica.   B.  Brown.  GxMBpiaiUi  aad  fifganow* 

Pterostylis  rufa.    R.  Brown.  Graiupinns. 
Pteroatjlis  longifolia.   B.  Bfowu,  (irampians. 

Calbta.  B.  Brown. 

Caleja  major.    B.  Brown.  GrampianB. 
Caleya  anlliTnnL   F.  v.  M.   Grampians  (new). 

AoxAXTBOfl*  B.  Brown. 
AdMitliiu  oandntni.  B.  Bmm.  Qimmpians. 

CTBTOfTTLIS.    B.  Bit) WO. 

Cyrtosljlis  reniformis.   R.  Brown.   Grampians  and  Fyrenees. 

Ltperanthus.    K.  Brown. 
LyperantkuA  nigricans.  B.  Brown.  Grampians. 

EniooBiLira.  B.  Btomi. 
Eiioohiliu  antomaalis.  B.  Brown.  Qtampmnt. 

Caladxkia.   B.  Brown. 

Caladenia  menriesii.   B.  Brown.  Grampians. 
Caladenia  latilblia.    R.  Brown.  Grami^ans. 

Caladenia  camea.    R.  Brown.  Gnimpiana. 

Caladenia  defoxmis.   B.  Brown.   Grampians  and  Fjxenew. 

CmLOGbOTTB.  B.  Bvown* 
Chiloglottis  gunniL  Lindl^.  Qrampilana, 

GitoeooniA.  B.  Brown. 
Oloesodia  major.  B.  Brown.  Grampians. 

IBIDBfi.  Yentenat.  . 
Patsbsonia.  B.  Brown. 

Pateraonia  glanoa.  B.  Brown.  Grampians* 
Batertoiiia  longiso^ia.  Sweet  Gnunpians. 

HTDROCHAEIDEiE:.  Lamarck 

Ottelia.  Persoon. 
Ottelia  ovalifolik  Biohard.  Grampians  and  Pyvsnees. 

A.\iAKlLLii>E.i:.    St.  Hilaire. 

Htpoxis.  Linn^. 

Hypoxis  glabella.    R.  Brown.    Grampians  and  Pyrenees. 
Hypoxis  hygrometrica.   Labillardidre.   Grampians  and  Pyrenees. 

CALTCEiE  HYPOGYNiE.     F.  V.  M. 

ULUlCEM,  HaUer. 
Bbtmofbila.  Bk  Brown 
Drymoplilla  qraaooatpa.  B.Brown«  Gmmplans.  *. 
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DianeU*  iminte.  B.'Brovm.  Qnmpiaiu. 

Dianella  longifolia.    B.  Brown.  GfnunpiaUB. 
IManaUa  tamanioa.  Hooker.  Ghrampians. 

WOBKBBA.  -TIllltllMIg. 

Wmrnbea  (AngniUaria)  diaica.  F.    H.  Ghiampjaaa  and  ^jrienaet. 

BuK<  HARDiA.    R.  Brown. 
Burchardia  ombellata.   B.Brown.   Unuupiana  and  Pjrejoeea. 

^BuLBXNi.  Linn^. 

Bulbine  bulbosa.    Haworth.    Grampians  and  Pyrenees. 
Bulbine  semi-barbata.   Haworth.   Gnuupians  and  Pyrenees. 


TliTmiotas  tnbenMmi.  B.  Brown.  Qrampiam  and  Pymmoca. 
Thjwnotaa  pateiaoni.  B.  Brawn.  QmuspmaM  and  F^jraneat. 


Qtb^bk  Tittata.  B>  Brawn*  Chnmpiana. 
Caaift  pavfiflonL  B.  Brawn.  QrimpiOTa* 

Cham.«:scilla.    F.  v.  M. 
ChanuDsoiUa  ooiTinbosa.    F.  y.  M.   Grampians  and  Pynenees. 

TRicBOBTm.  K.  Brawn. 
TrifibofTne  elatior.  B.  Brawn.  ftiMipiaim  and  PjioMea. 

SvfvaiiBBA.  Bb  Brawn. 

Stypandra  glanoa.  B.  Brawn.  On—piftna 
StjpandmoMpitQaa.  B.  Brown.  Gfunpiana. 

Arthropodium.    R.  Brown. 
Arthropodium  minus.    B.  Brown.    Grampians  and  ^xeneea. 


Calectasia.    R.  Brown. 
Calectaaia  cjanea.   B.  Brown.  Grampians. 

Xkrotks.    R.  Brown. 

Xerotes  lon^folia.    B.  Brown.    Grampians  and  Pjieneaa. 
Xerotes  brownii.    F.  t.  M.  Grampians. 
Xerotes  micrantha.    EndHcber.  Oxampiana. 
Xerotes  thnnbergii.    F.  t.  M.  Grampians. 
Xeralea  gUuca.  B.  Brawn.  Otampians. 

Xaxxmobehou.  Stnilh. 

^    XanthorrlMBa  anatnUs.  B.  Brawn.  Grampiana. 
XaailiORluBa  minof .  B.  Brafwn.  Grampians. 

TYPHACBIB.  Jaasisa. 

Ttfha.  Toornefort. 
Typba  angnstifoUn.  Lfsnl. 


TKTSANonra.  B.  Brawn. 


CmnjL,  B.  Brawn. 
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BLUYIAIiSS.  VflCiteiut. 

TawiooHnr.  DritriiMinn, 

Trigloebln  pfooem.  &.fiMiini.  Onmfinm  and  Pjumuim. 

Trif^lochin  striata.   Buiz  and  Pavon.    GrampianB  and  f^Tonooi 
Tric^loehin  nana.  —  Qtampiaa«  and  Pyranaoe. 

PoTAKOonoK.  Foehs. 
Potamogeton  nataas.  *Linn4.  Gnunyjaiu  and  PyieneM. 

XYBIDE^.  SaUsbniy. 

Zma.  OMooTxaa. 
Xjria  giaoilia.  B.  Brown.  GrampuuiB. 

JUKOBA  B.  Bioim. 

htnuitk,  OaadoUe. 
LusiiIa  campeefsiB.   CandoUe.   Grampians  and  Pyrenees. 

J  UNCUS.  Oamerarius. 

Joncus  bufonius.    Linne.    Grampians  and  P^reneei. 
JiucuB  brovnii.    F.     M.  Grampians. 
JiUMnu  plaaifoliiis.  B.  Brown.   Gramiriana  and  Pyrenoai. 
Jmiena  oommimis.   Meyer.    Grampians  and  Pyrenees. 
Juncns  paiiciflorus.    R.  Brown,    rjrampinns  and  Pyreneet. 
Jnncaa  paliidua.    £.  Brown.    Grampians  and  Pyrenees. 
Junens  maritimua.   Lamarck.   Grampians  and  Pyrenees. 
Jnnena  pRfmatoQaipas.  B.  Brown.   Oiampiaas  and  P^nmaoi. 

SSSTIAOiLfi.  B.  Brown. 

Tninnrmia.  Hooicar. 
Trithnzia  sobmena.  Hooikar.  Omnpians. 

Aphklia.    R.  Rrown. 

Aphelia  tz:ra<  ilis.    Sender.    Grampians  and  Pyrenees. 
Aphelia  pumiiio.    F.  v.  M.    Grampians  and  Pyrenees. 

CiMTBOLKFis.  LabiUardi&ra. 

Centrolepis  poly^yna.    Hipronymns.  Grampians. 

Centrolepis  aristata.   Koemer  and  Schuitee.   Grampians  and  Pyrenees. 

LsFTBi^MA*  B*  Bnywu* 
Lepyiodia  intemq^  F.  ▼.  H.  Gnunpiana. 

Baano.  Lian^ 

Bestio  complanatus.   B.  Brown.  Grampians. 
B«atto  tetraphjUna.   Labillarditoe.  Giamiiiana. 

Calostrophus.  Labillardi^re. 

Caloetrophus  laterifloros.  F.  v.  M.  Grampians. 
Caloatroplraa  fMtigiataa.  F.  t.-M .  Gtam^ana. 

Lkpidobolus.  Nees. 
Lepidobolua  drapetoooleua.  -W^r.M.,  Giaapiaas. 
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GBAMINBiB.  Halkr. 

IXwuMMonnL  Browm 
]f0iixMluM  ilopBomoidMt  S.  BfowB.  €hNm|iiiiia. 

LspTUBus.    R.  Brown. 
LeptaruB  incurratiu.   Triniaa.  Grampians. 

AffTBiinBiA.  Liim6  (fll.).  . 
Antliistiiift  cQiitA.  Idim^  (HL).  Grainpiaiit  and  Tjimm. 

Ebhabta.  Thtinberg. 
Ebrhartft  itipoite.  LaUIlArdttte.  Onunpiaai. 

Stipa.  Liaii^ 

Stipa  semibarbata.   R.  Brown.    GrampiaiiB  and  Pyrenees. 
Stipa  pub^M^s.   S.  Brown.   Grampians  and  Pyrenees. 
8t^  scabra.  Lindley.  Onunpiaas  and  Pyrenees. 

DiCHELACHNE.  Endlicher, 

Dichelacbne  crinita.  Hooker.  Grampians. 
Diehelftohne  sehuieft.  Hooker.  Gnmqrfaiis. 

Pentapooon.    R.  Brown. 
Pentapogon  billardieri.    R.  Brown.  Grampinne. 

EcHiNOPoooH.  Pftlisot. 
Eohinopogon  ovatnt.  Paiisot.  Pyrenoos. 

AxFHiPOGOir.  B.  Brown. 
Amphipogon  itrietas.  IBL*  Brown.  Gfamplaai. 

AoROBTis.  Linn6. 
Agrostis  solandri.   F.  v.  M.  Grampians. 

AiRA.    Linn  6. 
Air*  cwtpitoMk  Lian^  Grampiana  and  Pyionoea. 

Daitthonia.  Candcdle. 

Daathonia  penloillata.  F.  t.  M.  Grampians  and  Pyiencei. 
Danthonia  nenrosa.  Hooker.  Grampians  and-firienaea. 

PoA.  Linn& 
Poa  CMpitoaa.  Fcnter.  Chrampiam  and  PyrenaeB. 

Ff.stuca.  Dillenius. 
Festnca  distichophylla.  Grampians. 

Tbiodia.  B.  Brown. 
TrkwUa  irritaaa.  B.  Brown.  Gramplaaa. 

Ebaoboctbu.  Pidlsot 
BragMMtii  teownlL  Baes.  Grampians. 

AoROPYBON.  Ghvertner 
Agropyron  soalvmm.  Paliaot.  Grampians. 
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Artjndo.  Varro. 
Arundo  phragmites.    Dodoens.    Grampiana  and  Pyreneea. 

AcALYcSiE  Htpogtka.    E.  V.  M. 
OYPEBACEJg.  OaUar. 

Crrasua.  Toamafort. 

Cyperus  dUEoniis.  JAuak  Chrampiana. 

C^yperna  Ivddiia.  E.  Biown.  Qrampiana  and  Pyieneaa. 

HxtiioOHABia.   B.  Brown. 

Heleocharis  sphaoelata.   B.  Biown.  Grampians. 
Helaoeharia  aoota*  B.  Brown.  Chcampiana  and  Pynmena 

SciRPUs.  Terentiua. 

ScirpuB  floitans.    Lume.  Grampians. 

SeiipoB  eaitflagineiia.  Sprengel.  Grampiaita  and  Pyjonaaa. 

8dipna  aodoaaa.  BottboeL  Gxampiana  and  Pjraneea. 

ScBOBNua.  LiiiTii^. 

Sehoenva  imberbfa.  Hooker.  Grampiaaa. 
SdhoeniiB  asUlaria.  Polret.  Chnmpiana. 

Lkpidospkbma.  Labillarditoe. 

Lepidosparma  aemiterea.   F.  y.  M.  Grampians. 
LepidMpennA  flliftonne.  Labillardttra.  Gnunpiana. 

Oladium.    p.  Browne. 
Cladium  mariscus.    £.  Brown.    Grampians  and  P^rrenees. 

OAuana.  B.  Brown. 
Canatia  flexnoaa.  B.  Brown.  Gramplana. 

Oabkz.  Buppina. 

Carazteretkftalia.  F.    M.  Grampians. 
Caiez  apiproaaai  —  Qnmpiana. 

Summary  qf  MnwotyUdanea. 
Orden,  12  j  genera,  73 ;  species,  182. 

AOOTYLEDONEiB. 

AOOTTLBDOM&S  YikSOULAIUBI. 
LYCOPODimELfi.  SwarU. 

Ltcopodium.  Ruppius. 

Lycopodiom  densnm.   Labillardi^re.  Grampians. 
Ljcofodkam  laterale.  B.  Brown.  Giampinna. 

Selaoinella.  Palisot. 

Selaginella  preissiana.    SprengeL  Grampians. 
Selaginella  uliginoaa.   Spren^.  Qrampiana. 
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PuTLLooLOsm.  Knnse. 
Phyiloglorom  dtiinHWindii.  Xnaie.  OnmphoM, 

FILICE8.  Liim^. 
OPBzooLOBBUif.  Tounefort. 
Ophu^loMnm  ralgatunu  BanliiB.  Grampuuu. 

ScHizjEA.  Smith. 

Schizsft  fistiilosa.    Labillardiere.  Grampians. 
SehiMEta  dichotoma.    Smith.  Grampians. 

Gleichenia.  Smith. 

Gleichenia  circinata.    Swartz.    Grampians  and  Pystnttt. 
Gleichenia  dicaxpa.    £.  Brown.  Grampians. 
Gtoiehenia  flabeUnte.  B.  Brown.  Onunpiaiu. 

OsMUNDA.  Tournefort. 
Osmunda  barbara.   Thonberg.  Grampiana. 

AL80PRn«A.  Brown. 
Aliioyhila  Mutnlit.  B.  Brown.  Qnunptanfl. 

DioxaoHiiu  I'Heritler. 

Ptetaonte  antacetiok  Onunoians  and  ^jrreoeM. 
Dicfcumia  daTallioidee.  B.  Brown.  Qfampiani. 

B^TALUA.  Smith. 

Davallia  vyzidata.  CaTaniUei.  Orampiana. 
BavaUia  anbia.  B.  Brown.  Gnunpiana. 

LiNDflAYA.  Lindsaya. 
Lindsaya  linearis.    Swartz.  Grampians. 

Adiantum.  Tournefort. 
Adiantom  ttthinpicrnm.  Linn6.  Qxampiani  and  Fyreneea. 

CaBCLAHTins.  Swnvta. 
Chdilantheg  tennifolia.  Swarts.  Grampiana  and  FjtoDnm. 

Ptekis.  Linnj. 

PtniB  falcata.    B.  Brown.  Grampians. 

Pteris  aqnilina.   Linn^.   Orampians  and  Pyreneet. 

Pteria  inciaa.  Thnnberg.  Grampian*. 

LoxABtA.  Wmdmow. 

Lomaria  diaeolor.   Willdenow.  Grampi«na.«nJ-J^renie<a, 

Lomaria  caponsis.  Willd.  now.  Grampians. 
Lomaria  procera.   Grampians  and  Pyrenees. 

AiPLSNiinc.  linn^. 

Aspleniuni  flabellifolium.  Cavanilles.  Grampian* Md'^JfltMia. 
Asplenium  bulbifenun.   Forster.  Grampians. 

Aarannf.  -Bwaita. 

Aspidinm  actdeatnm.    Swartz.  Grampians. 
Aapidinm  deoompoaitom.  Swarti.  Giampiaoa. 
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PoLTPODxuM.  Tonrnefort. 

Polypo<limn  j^rammatidia,    R.  Brown.  GminpuHM. 
Polypocliuin  pustulatum.    Forster.  Grampums. 
PolypcKiium  scaudt^aa.    Forster.  Grampiiuia. 
PolypocMiun  pnnototum.  ThmibMg.  Ghrunpiaiii. 

Gbamihtib.  Swartz. 

Grammitis  rutifolia.  R  Brown.  Grampians  and  Pjcenees. 
Cirtuxujoitis  leptophylla.    Swartz.  Grampiana. 


AOGFTYLBDOirUE  YASCUIiABn. 
Orders,  2 ;  genera,  19 ;  species,  86. 

KUSCI :  MOSSES. 

DlCRAXE.f:. 

Ditrichium  muelleri.    Hanipe.    Gr.uupiaua  and  Pyreneei. 
I>itrichium  alfine.    C.  Mueller.  Pyrenees. 
DieraaieUA  pAOoifolia.  C.  ICnelkr.  OmnpiuM  (mw). 
Dicnumm  sulliTani.   C.  Mueller.    Grampians  (new). 
Dicraniim  dicarpum.    C.  Mueller.  Grampians. 
IHcranum  polycn»tum.    Uampe.  Grampians. 
Dienmim  angustinenris.   Mitten.  Orampiaiu. 
Dieranum  waaipmgeinB.   Hampe.  Grami»jyii. 
Ceratodon  purpureii?.    Bridel.    Grampians  and  Pyrenees. 
Caxupylopua  tasmanicus.    Grampians  and  Pyrenees. 
Campy lopus  depilosna.   C.  Mueller.   Grampians  (new). 

Qbimmiem, 

Orimmia  basaltica.  G-rampians. 

Grimmia  subcallosa.    0.  Muellor.    GrampyuiS  Mld.P^seMM  (aev). 

Grimmia  leiocarpa.    TayL>r.  Pyrenees. 

Grimmia  cylindiouais.    (J.  Mueller.    Grampians  (new). 

Orinmim  laUivwiL  C.  Mndler.  Pyrenees  (mw). 

GMminl*  <7giiiooIIa.  Taylw.  Pyieneee  maa  QrampiMU. 

TORTULEJC. 

Acanlon  Hullivani.    C.  Mueller.    Pyrono«'s  (now). 

Tortula  pandursefolia.    C.  Mueller.  Pyrenees. 

Toirtala  Teeicnloen.   C.  Mueller.  Gnunpums  and  Pyrenees  (new). 

Tortula  breviseta.   C.  Mueller.  Pyrenees. 

Tortula  propinqua.    C.  Muellt^r.    Pyrpn«.'0^(  (now). 

Tortula  calycina.    SckwaetfrieUen.    Grampians  and  Pyrenees. 

Tortula  ■olliTaiii.  0.  Mueuer.  Grampiaiis  and  Pyronoes  (new). 

Tortula  lamellosa.    C.  Mueller.    Grampians  (new). 

Tortula  i^eminata.    O.Mueller.    Grampians  (new) 

Tortula  acrophylla.    0.  Mueller.    Grampians  and  Pyrenees  (new). 

Astomum  kanseanum.    Grampians  and  Pyrenees. 

EoMlypta  tasaaniea.   Hampe  and  0.  Muellor.  Pyrenees. 

Phascum  diarumpens.    C.  Mxiellor.    Pyrenees  (new). 

Phasoum  sullivani.    C.  MnoUor.    Pyrenees  and  Grampians  (new). 

Pottia  brachyuliylla.    Pyrenees  and  Grampians. 

Weissia  nndillora.  C.  Mnelter.  Qrampians  and  Pyrenees. 

Weissia  snUinud.  C.  Mnelkr.  Qnunpians  (new). 
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Orthotrichmn  eucalyptaceum.    C.  Mueller.    Grampians  (new). 
Oitholriehuiii  lalUnuii.  C.  Mueller.  OnmiiiaM  (new). 

Zygodon  brownii.    Schw.-u'i^richeil.    Pyrenees  and  Grampians. 
Zjgodon  scaber.  C.  Maeller.  Ofsmpiaas  and  Pyrenees  (new). 

FvWABtKS. 

Funaria  hygrometrica.   Linne.    Grauijpians  and  Pyrenc^ 
Fmuuria  paioMdeiie.  C.  Moeller.   Pyrenees  (new). 
Leptangium  repens.    Hooker.    Pyrenees  and  Grampians. 
Entosthodon  sullivani.    C.  Mueller.    Grampians  and  Pyrenees  (new). 
Entosthodon  minuticaulis.    C.  MueUer.    Pyrenees  (new). 
Entoitliodoii  dissodontoides.  C.  Hoellsr.  Grampians  (new). 

HOOKBBIBJE. 

Grthodositiam  letterstedtiL  C.  MueUer.  Grampiani. 

Bartkamieje. 

fiartramia  erecta.   Hampe.    Grampians  and  Pyrenees  (new). 
Bartnumia  aiiitto-pyniialfla.  C.  MueUer.  Pyrenees  (new). 
Bartramia  pygmtta.  C.  MnciUer.  Gnmplans  and  Pyrenees  (aeiw). 
Bartnunia  comnnitatak  Hampe.  Pyrenees  and  Grampians. 

Brye.«. 

Bryum  mielichhoferia.   C.  Mueller.    Grampians  (new). 
Brynm  lencotliechim.  C.  MneUer.  Pyrenees  (new). 

Bryiun  austro-nutans.    C.  Mueller.    Grampians  (new). 

Bryum  pyrothecium.    C.  Mueller.  Grampians. 

Bryum  subrotimdifolium.    Uampe.    Pyrenees  (new). 

Bryum  pohliopsis.   C.  MueUer.   Grampians  (new). 

Bryum  altisetum.    C.  Mueller.    Grampians  (new). 

Bryum  pumilisetum.    C.  Mueller.    Grampians  (new). 

Bryum  pachypyxis.    Hampe.    Pyrenees  (new). 

Bryum  nreriramiiloenm.   Hampe.   Pyrenees  (new). 

Bryum  siillivani.    C.  Mueller.    Pyrenees  (new), 

Bryum  »i^aui  l  i  rcnse.    C.  Mueller.  Pyrenees. 

Bryimi  inetqaaic.    Taylor.  Pyrenees. 

Bryum  nntans.    Schreber.  Grampians. 

Mielichhofcria  sullivani.    C.  Mueller.    GrampLms  (new). 

Leptoetommn  flexipiie.   C.  Mueller.   Grampians  and  Pyrenees. 

Nedcera  hymenODdonta.  C.  MueUer.  Gfanmians. 

Meteorium  moUe.   Hooker  (^fll.)  et  Wilson.  Gnmpians. 
Hprlwig^ia  dliata.    Ehrhart.  Gnunpians. 
Bbacocarpus  humboldtiL   Hooker.  Grampians. 
JSfodwfgimnun  emeisa.  Hampe  and  C.  MneUer.  GrampiaM. 

HTPHKil. 

Bihynehostegium  patulum.    Hampe.  Grampians. 
Rhynchostegium  tracbychietiun.    F.  v.  M.  Grampians. 
Hypnum  stenangium.    C.  MueUer.    Gi-ampians  (new). 
Thnidinm  plnmSorme.  Hampe.  Cteampians.  . 
Thnidinm  pinnatnm.  Grampians. 
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FiMddeuB  suilivani.   C.  Mueller.  Grampians. 

PoLTrBuns. 


Poljtrichom  jimiperinum.  Hedwig.  QmnpiMU  and  ^iqnooo, 
Polythohnm  miUiTaiu.  Mitten.  Grampians. 

Andrews  mbolata.  Harrey.  Grampians. 
AndxM  aonminata.  Mitten.  Gvanfians. 


Parmelia  perforata.   —  Grampians. 

Parmelia  placorrhodioides.   Nylander.  Grampians. 

Fannelia  phyiodes.  Achanus.  Grampians. 

Parmelia  eonspersa.    Achariiis.    Pyrenees  and  Grampians. 

Parmelia  anthomelana.   J.  Muller.  Pyrenees. 

Fannelia  imitaliix.  Taylor.  Pyrenees. 

Ptemelia  eeneofusca.   J.  Muller.  Pyrenees. 

Parmelia  tt^niiisiina.    Taylor.  Grampians. 

Parmelia  pertusa.   —  Grampians. 

Cladonia  TeitleiUata.  Hoerke.  Gnmplaas  and  Pygooscs. 

Cladonia  ochroohlora.   Floerke.  Grampians. 

Cladonia  macilouta.    Nyl.inder.  Pyrenees. 

Cladonia  coraliifera.   Nylander.    Pyrenei^s  and  Grampians. 

Cladonia  pyxidata.  Hoibnann.  Pjnenees. 

Cladonia  costata.  Floerke.  Grampians. 

Cladonia  furcata.    —  Pyrenees. 

Pertusaria  glebosa.   J.  Muller.  Grampians. 

Uroeolaria  sonmosa.  Aoharins.  Grampians. 

Placodinm  xantnophannm.   Nylander.  Grampians. 

Callopisma  aiirantiacum.    Nylander.  Pyrenees. 

Lecauora  vitellina.    Nylander.  Grampians. 

Leeanora  effnsa.  Fries.  Grampians. 

Leoanora  hoffmannia.   Acharius.  Pyrenees. 

Lecanora  sordida.    Fries.    Pyrenees  and  Grampians. 

Lecauora  atra.    Aeharius.  Pyrenees. 

Bhisocarpon  geographioum.   Kirb.  Pyrenees  and  Qiampians. 

Lecidea  conflueiis.    Fries.  Pyrenees. 
Theloschi.stes  parietinus.    N<nni.  Pyrenees. 
Ramalina  levidea.    —  Pyreue«8. 
Usnea  barbata.  ~  Pyrenees. 
Usnea  da8yp<»p)i<lps.    X\  lander.  Pyrenees. 
Clathrina  (Cl;nl>nia)  suilivani.    Pyr»'n»'»'S  (now). 
Stereocaulou  prox^imuui.    Nylander.  Grampians. 
Knigbtiella  leuoooaxpa*  J.  Mnller.  ftrronoos. 
Squamaria  gelida.    —    Grampians  and  Pyrsness. 
Physcia  speciosa.    —  Pyrenees. 
Peltigera  poly  duo  ty  la.    —  Grampians. 
Peltigera  pnlverulenta.   —  Grampians. 
StiotUia  fragellima.   —  Grampians. 
Stictina  gilva.    —  Grampians. 
Sticta  freycinettii.   —  Grampians. 
Sticta  fasciculata.  —  Grampians. 
Biatora  ludda.  —  Grampians. 
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NOTES  ON  THE  KNOWN  DXPTEROUS  FAUNA  OP 

AUSTRALIA. 

By  Frederick  A.  A  Skuse. 

Thb  Dipteiu,  or  two^winged  flies,  constitute  a  very  considerable 
flection  of  our  fauna ;  indeed,  it  would  be  stirange  if  thej  did 
not,  for  throughout  the  world  this  order  is  known  to beooe  <Mf' the 
most  richly  represented  of  the  great  insect  class. 

Our  Lepidoptera  and  Coleoptera  h'.we  l)een  assiduously  collected 
and  studied,  but  the  Diptera,  which  are  probably  as  numerous 
as  either  of  these  orders,  have  been  sadly  neglected  by  both 
collectors  and  describerg. 

The  total  number  of  deecribed  Anttnllan  Dwtera  cannot  be* 
precisely  stated,  bat  it  does  not  enoeed  1392.  £f«n  tlds  email 
total  is  nndonbtedly  above  the  mark,  being  for  the  mMb  piwt 
merely  an  enumeration  of  the  published  descriptions.  On  cloee 
•examination,  many  cases  will  be  found  where  descriptiooa  of  the 
same  species  are  twice  and  thrice  presented  by  one  or  moc6 
authors,  under  not  only  different  specific  and  perhaps  generic 
names,  but  in  some  instances  placed  in  wrong  families.  Many 
unavoidable  cases  of  describing  the  same  species  twice  over  must 
necessarily  be  found  among  the  numerous  pultlications  of  Walker 
and  Macquart  between  1848  and  1856 ;  also,  between  those  of 
Dr.  Schiner  (^'Novara"  ^xp.)  and  Thcanion  (<* Eugenia"  Erp.), 
both  appearing  in  tlte  year  1868,  and  each  containing  about  Mly 
descriptions  of  new  apeoies  of  Diptera  found  in  the  neighbourhood 
of  Sydney. 

In  the  following  pages,  under  the  di£brent  family  headings^- 
arranged  in  ^stematic  order,  I  have  enumerated  all  the  geiiera 
(with  the  number  of  species)  recorded  from  Australia,  or  known 

to  occur  here. 

The  families  Cecidomyida*,  Sciandie,  Mycetophilidae,  Simuli<he, 
Bibionidic,  Culicidae,  Chironoinida',  and  the  Tipulida?  brevipalpi 
have  been  reviewed  by  myself  in  the  proceedings  of  the  Linnean 
Society  ci  New  SoulA  Wales  (1888-89),  and  a  fair  number  of 
species  have  been  described.  All  the  species  of  the  rest  of  tbe 
umilies  have  been  described  by  European  anthoia,  chiefly  by 
AValker  and  ^lacquart,  in  the  Dipi^ns  Exotiques  and  British 
Museum  Catalogue  respectively ;  and  very  little  indeed  has 
been  done  among  the  Australian  Diptera  during  the  last  twenty 
years.  Dr.  Schiner  (V.z.-b.G.  Wien,  1866)  reviewed  the  Asilida? 
of  the  world,  with  the  advantage  of  a  large  number  of  types, 
so  that  our  knowledge  of  the  described  Australian  species 
is  fairly  complete;  Dr.  Gerstaecker  (Ent.  Zeit.  Stett.,  1868) 
overhauled  the  Midaidie ;  and  Bigot  (Ann.  Soc.  Ent.  Fr.  1874) 
partially  reviewed  the  Dexidtt.   Of  few  of  the  othir  lnntUiM  is 
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our  knowledge  reliable,  except  where  the  genera  are  readily 
understood,  and  limited  in  described  species. 

Our  described  species  are  referred  to  rather  more  than  300 
genera,  of  which  about  80,  or  a  little  more  than  one-foartli, 
are  reganM  at  enlleiiik;  but  tinie  numbers'  will  donbtloM 
be  somewhat  mocUfled  <m  a  oarefol  inrestlgatioa  of  the  speeies 
themsalvea 

This  essay  can  only  be  a  very  incomplete  sketch  of  the* 
Australian  Diptera,  but  at  any  rate  it  serves  to  show  the  presMlt 

unsatisfactory  state  of  our  knowledge  of  this  most  prolific  and 
interesting  portion  of  our  fauna  ;  and  may  prove  of  assistance 
to  entomologists  who  may  be  induced  to  come  forward  and 
devote  some  attention  to  one  or  more  of  the  nepflectod  families. 
There  is  an  abundance  of  uunaiued  material  in  collections,  and  a 
plentiful  harvest  yet  to  be  gathered. 

SwmoN  l.-DIPTERA  OBTHORHAPHA. 
Division  L — ^Nbmatocsba. 

The  families  fsUing  under  this  divisioii  are  probably  as  ricUy 
represented  in  Australia  as  in  any  other  part  of  the  world.  Very 
little  is  known  of  the  species  occurring  outside  New  South  Wales, 

and  the  majority  of  them  have  been  described  from  specimens 
obtained  in  the  vicinity  of  Sydney.  The  Blepharooeridis  and 
Orphnephilidft  are  the  only  febmilies  at  present  unknown. 

jb'am.  1.  CfiCIDOMYlDJS. 

Ninety-five  species  referred  to  fourteen  genera  have  been 
described  from  Australia,  or,  more  correctly,  exclusively  from 
New  South  Wales.  Heteropeza^  Winn.,  one ;  Miastor,  Mein., 
two  ;  Goniociema,  Sk.,  one  ;  Ceddnmyia,  Loew,  seven  ;  Diplosis, 
Loew,  forty -eight  ;  Asphondy/iay  Loew,  two  ;  Hormomyia^  Loew, 
one  ;  Necrophlebia,  Sk.,  one  ;  C has  tome  ra^  Sk.,  one  ;  Colpodia^ 
Winn.,  one ;  Epidosis^  Loew,  ten ;  Asynap/a,  Loew,  three ; 
Lasioptera^  Meig.,  seven ;  and  Campylomyza^  Meig.,  ten.  Most 
of  these  genera  are  of  world-wide  distribution ;  and  some  of  them 
occur  in  a  fossil  state  in  amber.  NeeraphlMt^  CAastamerm,  ami 
Gctttoelema  have  hitherto  been  found  only  in  Australia.  I  know 
several  undescribed  species,  belonging  to  four  or  five  genera, 
among  which  is  a  species  of  Lestremia.  I  am  also  imperfectly 
acquainted  with  the  life-histories  of  several  species,  some  of 
which  form  <(alls  on  the  leaves  and  twi<;s  of  the  JEucalyptu  This 
family  seems  to  be  very  abundant  in  Australia. 

For  descriptions  of  the  Australian  species  see  Proc.  Linn.  Soc 
New  South  Wales,  vol.  iii.  (Ser.  2nd),  1888,  pp.  17-144,  pi.  2-3. 
Descriptions  of  all  the  known  genera,  and  references  to  the  moel 
importa&t  papers  treothig  on  tUs  group  are  given. 
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Fam.  2.  Sciabida. 

The  typical  genus  Sciara,  Meig.,  is  represented  by  forty-two 
described  species,  and  Trichosia^  Winn.,  by  one  species,  nearly  all 
from  New  South  Wales.  Several  species  of  Sdara  and  one  or 
two  of  Zygimmtra^  M«g.,  are  known  to  me^  bat  not  yet  eharae- 
terised.  Sdara  seems  to  be  generally  diffused  throu^^boiit  all 
r^ons  of  the  earth's  surffioe ;  Zyoneura  and  TViehasia  nave  been 
recorded  from  Europe  and  America. 

Undoubtf  dly  this  family  is  abundantly  represented  in  Australia, 
but  scarcely  anything  is  known  of  the  species  outside  New  South 
Wales.  See  Proc.  Linn.  Soc.  New  South  Wales,  voL  iii.  (Ser. 
2nd),  1888,  pp.  657-724,  pi.  11. 

Fam.  3.  MYCfixoFuiLiDiE. 

The  hitherto  dssoribed  species  number  thirty-five  speciea 
apportioned  to  no  less  than  sixteen  genera.  Macroetru^  Moig*> 
three ;  Ceroplatus,  Bosc,  one ;  ffeieropternoy  Sk.,  one  ;  Platyum, 
Meig.,  eight;  Pseudoplatyura^  Sk.,  one;  Antriadophila^  Sk.,  four; 
Sciophila,  Meig.,  one ;  Ilomaspis,  8k.,  one ;  Acrodicraniay  Sk., 
tlircc  :  /(vVr,  Mei^.,  one;  Aieleia,  8k.,  one;  Trizygia^  Sk.,  one; 
Aphcloinera^  8k.,  one  ;  Trichonta,  Winn.,  two ;  Mycetophila,  Meig., 
two ;  and  Brachydicrariia,  8k.,  four.  Of  these,  nine  generic 
names,  Heteropterna^  Pseudoplatyura^  Antriadophila^  Homaspis^ 
Aero^crama^  AiMa^  Trizygia^  Aphelomera^  and  Brad^^dierama 
have  been  proposed  for  peculiar  Australian  forms;  the  other 
genera  are  A  more  or  less  world-wide  distribntion. 

Since  enumerating  the  species  last  year  (Proc.  Linn.  Soc.  New 
South  Wales,  voL  iii  (Ser.  2nd),  1888,  pp.  1123-1220,  pi.  31  and 
32),  I  have  discovered  several  additional  species.  No  estimate 
can  be  tivkoii  of  the  number  of  species  inhabiting  Australia,  but 
the  number  must  ho  very  considerable.  Very  little  is  known  of 
the  species  occurring  outside  New  South  Wales. 

Fam.  4.  SiMULiDiE. 

This  family,  containing  only  a  single  known  genus  of  univienal 
distribution,  is  represented  in  New  South  Wales  by  only  a  sin^ 
described  species,  .SI  moksium^  Sk.  No  others  have  been  yet 
discovered. 

Fam.  5.  Bibionidje. 

Australia  does  not  appear  to  be  rich  in  Bibionidae.  Nine 
species  of  Bibto,  Geoff.,  are  ascribed  to  this  country,  one  of  whicli 
is  Bibio  marci^  Geoti'.,  known  commonly  in  Europe.  1  have  only 
seen  one  species,  B.  iptit<itor^  Walk.,  with  which  B.  fuivipenms 
and  B.  rujleoxiSi  Macq.,  and  B.  hdhscops^  Sch.  are  (^onymoiis. 
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J^/eaaj  Wied.,  common  to  Amorica,  Asia  and  the  Eastern  Isles, 
is  known  in  Australia  by  four  \v(' 11 -marked  species.  Dilophus, 
Meig.,  of  almost  world-wide  distribution,  has  two  species;  and 
Scatopsiy  Geort",  also  occurring  almost  everywhere,  is  represented 
here  by  two  species,  one  of  which,  S.  notaia^  Linn.,  originally  a 
native  of  Europe,  \&  now  known  from  several  parts  of  the  world, 
having  been  introduced  into  other  oonntries  through  the  medium 
of  shipping.  See  Proa  Linn.  Soa  Hew  South  Wales,  t<^  iii 
(2nd  series),  1888,  pp.  1363-1886,  pL  39. 

Fam.  6.  Blbphaboobribji. 

No  representati^'e  of  this  group  has  been  yet  discovered  in 
Australia. 

Fam.  7.  CuuciOJB. 

The  genus  Megarrhina^  Desv.,  recorded  from  America,  West 
Indies,  Asia  and  the  Eastern  Isles,  is  known  in  this  country  by  one 
species.  The  cosmopolitan  genus  Cukx^  Xdnn.,  seems  abundantly 
represented,  twenty-one  species  having  been  already  described; 

one  of  these,  C.  ciitaris  (1  var.)  Linn.,  has  l>epn  introfluced  from 
Europe,  and  is  the  great  nocturnal  pest  of  all  tho  colonies. 
Anopheles^  Meig.,  has  tive,  and  ^-Edes,  Meig.,  one  doscrilxnl 
example.  I  am  also  in  tho  position  to  record  the  occurrence  of 
Corethra^  Meig.,  having  recently  taken  sp<;cimens  at  Wagga 
Wagga,  New  South  Wales.  For  descriptions  of  our  species  see 
Proc.  Linn.  Soc.  New  South  Wales,  voL  iiL  (2nd  series),  1888, 
pp.  1717-1764,  pL  40. 

Fam.  8.  CHiBONOifiDiB. 

This  family,  rich  in  North  American  and  European  species, 
seems  also  abundant  in  Australia.  Eleven  genera  and  seventy- 
two  species  have  been  already  recorded.  Chirorwmus^  Meig., 
twenty-eight ;  Orthodadttts^  v.  d.  Wulp,  five ;  Camptocladius^ 

d.  WiUp,  five;  Dolopkistusy  Sk^  one ;  Tanytarsus^  y.  d.  Wulp, 
seven ;  MehriocmmuSy  v.  d.  Wulp,  one ;  Tanyput^  Meig,,  one ; 
Isop/asfuSf&^^brec  ;  Prociaib'uSjBk,ftv.  o ;  I^ptocatiops^  Sk.,  one; 
and  Ceratopogon^  Meig.,  seventeen.  Doloplashts^  Isoplasius^ 
Proeladius^  and  Leptoconops  hare  been  adopte<l  for  what  appear  to 
be  endemic  forms.  Most  if  not  all  of  the  other  geneca  are 
probal)ly  universally  represented,  but  owing  to  the  insignificant 
size  of  these  insects,  and  the  difficulties  whicli  attend  their  collec- 
tion and  study,  very  few  have  been  described,  except  from  Europe 
and  America.  The  Australian  species  are  described  in  the  Proc. 
LiiuL  Soc.  New  South  Wales,  vol.  iv.  (2nd  series),  1889,  pp.  215- 
311,  pi.  11-U. 

Fam.  9.  Obpunbphilidjb. 

None  known. 

•h 
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Fam.  10.  PsYCHODiD-SL 

Several  examples  are  known  to  me^  bat  none  have  been 
iiescribed. 

Fam.  11.  TirauDA 

This  group  is  probably  as  richly  represented  in  this  oonntry  as 
it  is  known  to  be  in  Europe  and  America.  The  Tipulidje 
BBSTIPALPI  have  received  the  most  attention,  with  the  result  that 
almost  one  hundred  species  belonging  to  twenty-five  genera  are 

now  known,  as  follows :— LiMXoniN'A,  DicranomyiOy  Steph., 
fourteen ;  Thrypficotnyia,  Sk.,  one ;  Geranomyia^  Hal.,  four : 
Lintnobia^  Meig.,  one ;  Trochobola^  O.  Sack.,  one  ;  Libnotes, 
Westw.,  one ;  Limnohin.^  axomala,  Rhamphidia^  Meig.,  four ; 
Orimar^a^  0.  Sack.,  two;  Lciponeura^  Sk.,  two;  TeucholabiSy 
O.  Sack,  one :  Erioftbbina,  Rhypholophus,  KoL,  two ;  Afo/ophiius, 
Curt,  sixteen;  Tasiocera,  Sk.,  two;  EriopUra^  Meig.,  one; 
DimicrOf  O.  Sack,  two;  Gnophamyia^  O.  Sack.,  one;  GMiomyia, 
Meig.,  one ;  RhMomastix^  Sk.,  one ;  Lechrhy  Sk.,  one ;  Dfinte- 
poMia^  Bigot,  one;  Conosia^  v.  d.  Wulp,  one;  LiMNOPHiLniA 
Limnophilay  Macq.,  sixteen ;  Gynoplistia^  Westw.,  eighteen ; 
C^rozodia.  Westw.,  one  ;  and  Amalopina,  Ama/opis,  Hal.,  two. 
The  genera  Thrypticomyia^  Lciponeura^  Tasiocera,  Rhahdomastix 
and  Lechria  have  been  ert'cted  for  Australinn  species.  Tlie  second 
great  division,  TiPi  LiD.t:  longipalpi,  is  also  well  represented,  but 
the  described  genera  and  species  must  undergo  a  thorough  revision 
before  the  genera  can  be  dearly  defined  and  located.  Altogether, 
something  like  twenty-two  species  have  been  described,  eleven  of 
which  are  vaguely  described  under  the  name  Tipula,  Several 
species  belong  to  Macromastix^  O.  Sack.,  a  genus  which  also 
occurs  in  New  Zealand  and  South  America.  The  genera  JjepUh 
tarsuSf  Gu^rin,  SemnoteSy  Westw.,  and  Ftili^ytMf  Westw.,  are 
peculiar  Australian  forms. 

Several  undescribed  species  of  Tipulidfe  are  known  to  me, 
including  a  species  belonging  to  the  section  Cylindkoix)MINa. 

Fam.  12.  Di.xida. 

No  species  yet  recorded  from  Australia ;  I  am,  however, 
acquainted  with  three  species  occurring  in  N.S.W.  Dixa,  Meig. 
(the  only  genus  included  in  this  family),  is  known  by  several 
species  in  Europe  and  America. 

liVua  18.  Rhtfhidjb. 

This  family,  represent^^d  throughout  the  world  by  the  genus 
Rhyphus^  Latr.,  the  species  of  which  bear  a  remarkable  similarity, 
is  known  by  one  described  species,  R.  brevis,  Wlk.,  from  Tas- 
mania. Ihis  and  another  speoieB  seem  to  be  found  all  over  New 
South  Wales. 
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Divinoa  IX. — Beaohtobba. 

The  Anlidn  and  Bombylidn  have  reoeived  a  oonddmble 
amount  of  attention,  from  their  being  oonspioaoos  and  for  the 
moet  part  large  insects.  No  apeoiee  belonging  to  Aoanthomerids 
and  Senopinid»  yet  recorded. 

Fam.  14.  Xtlopbaoidjb. 

Of  this  small  funily  two  Australian  ezampleB  ci  both  Xj^iih 
phagus^  Meig.,  and  Agapophytus^  Ga^rin,  have  been  described. 
Agapcp)^tus  is  endemic^  while  the  other  genus  is  represented  in 
Europe  and  America. 

Fam  15.  CkENOMTiDA 

This  family  seems  to  be  of  rare  occurrence  eveiywhere^  as 
far  as  the  number  of  species  is  concerned.  Three  Australian 
iq>ecie8»  belonging  to  the  genus  CMromyza^  have  been  described; 
one  <^  these  by  Macquart  under  the  name  XtnomarphaamiraUs. 

Fam  16.  Stratiomtidjb. 

Thirty-eight  species,  referred  to  nine  genera.  Fkom  this  it 
appears  that  this  fsmily,  which  is  so  richly  represented  in  other 
countries,  is  but  poorly  so  in  Australia.  Of  the  more  or  less 
cosmopolitan  genera,  Odantomyia^  Heig;,  is  known  by  seventeen 

described  examples ;  Beris^  Latr.,  seven ;  Stratiomyia^  Geoff., 
eight;  Sargiu^  Fabr.,  Oxycera^  Meig.,  CiUcUaria^  Meig.,  Met<h 
ponia^  Macq.,  and  Ephippium^  Latr.,  by  one  each.  Anacanthella^ 
Macq.,  the  only  known  genus  which  seems  peculiar  to  this 
country,  has  also  a  single  described  species. 

Fam.  17.  Acanthomebid^. 

No  examples  yet  described  from  Australia^  nor  have  any,  as  feur 
as  I  am  aware^  been  yet  discovered  here. 

Fam.  18.  Tabanida 

One  hundred  species,  arranged  under  eight  genera,  have  been 
recorded.  The  cosmopolitan  genera,  Pangoniay  Latr.,  Chrysops, 
Heig.,  SthnuSf  Meig.,  and  Tabanusy  Linn.,  are  represented  by 
forty-seven,  two,  four,  and  forty-three  species  respectively ;  the 
other  four  genera,  Apocan^U^  8ch.,  Canopnyga^  Thorns.,  Dfuybasis^ 
Hacq.,  bxlS  Paiecorkynchus^  Macq.,  are  endemic^  and  eaoh  contains 
only  a  single  described  species.  Possibly  Apocampta  and  Cmnop- 
nyga  are  identical.  Ta^nus  and  /.rj/^^igM  are  numerous  all  over 
the  country.  The  number  of  Australian  species  belonging  to  the 
section  Pangonina  is  considered  very  large,  and,  according  to  the 
listi  only  exceeded  by  the  American  species. 

♦h2 
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Fara.  19.  Leptid.e. 

Only  four  species  stand  recorded.  Three  beloncf  to  Chrysopila^ 
Macq.,  and  the  fourth  to  Leptis^  Fab.,  both*  well-known  genera  in 
Europe  and  America. 

Fam.  20.  Asiuda. 

Of  this  family  one  hundred  and  thirty-four  species  and  thirty 
genera  are  reoorded  for  Australia.  The  Dabtpooonina  are  repre- 
sented by  forty -eight  species,  twenty-one  of  which  are  distribated 
as  follows: — BathypcgoH^  three;  Brachyrhopaia,  two;  Cabasa^ 
two;  Coduioy  two;  Damalis^  one;  DwctriOf  one;  Leptogasier^ 
three;  Microstylum,  one;  Fhellus,  one;  Saropogpn^  two;  Sieno- 
pogon^  one ;  Piesiommay  one  ;  and  Laparus^  one.  The  rMoainiiig 
twenty-six  species  doul)tfully  occupy  their  correct  genera.  The 
Laphriiue  only  fifteen  species — Andrenosoma,  one  ;  Diisv/Iis,  one  : 
Linnpria,  one  ;  Laphria^  four  ;  Thcrcutria^  four  ;  Tapifiocerii,  one  ; 
and  tlaee  douKtful  species.  The  AsiLiK.*:  number  the  most,  witli 
seventy -one  species  and  eleven  genera— y/jrz7wi  three,  Cerdistus  one, 
Craspidia  two,  Erax  six,  Glaphyropyga  one,  Itamus  six,  Ommaiius 
five,  Phiiodieus  two,  Proctacanthus  tihree,  Promaehus  two,  Psecas 
oney  and  thirty-nine  speoies  of  uncertain  position.  Seven  of  the 
genera,  Bradiyropala^  Cabasay  Codula^  Craspedia^  Phellus^  Pums^ 
and  Tapinocera  are  endemic  ;  two,  Bathypogpn  and  Glaphyropyga^ 
are  only  found  elsewhere  in  South  America,  while  Thereu/ria  is 
only  otlierwise  known  by  an  oceanic  species.  The  rest  of  the 
genera  are  more  or  less  completelv  universal  in  their  distribution. 
8ee  V.  2.-b.  G.,  Wien,  xvi.,  pp.^  649-722,  1666,  by  Dr.  J.  R. 
Schiner. 

Although  the  Asilidse  have  been  largely  collected,  being  for 
the  most  part  ocmspicuous  insects,  they  are  so  numerons  in  this 
conntry  that  it  is  probable  only  a  small  proportion  of  the  iwrigiang 
npecies  are  yet  described.  The  family  is  richly  represented  in 
the  Macleay  oollecdoa 

Fam.  21.  Midaidjs* 

The  Australian  species  of  this  fiunily  occupy  exolasively 
eiftlemic  genera.  Dr.  A.  Gerstaecker  (£^t.  Zeit.  Stett,  1868^ 
pp.  65-103)  reviewed  the  Midaidae  of  the  world,  and  placed  all 
the  known  Australian  species  under  three  new  generic  names. 

Tliomson  (Eugenies  Resa,  p.  403)  in  the  same  year  proposed  the 
name  ffarmophana  for  two  species,  one  of  which,  describe<l  by 
Macquart,  Oei*staeckcr  simultaneously  placed  in  his  own  new 
genus  Trie/onus.  Diochlistis  contains  one,  Trie/onus  four,  and 
Miltiniis  ten  species.  The  Australian  genus  Pomacera^  Macq., 
with  a  single  species,  may  also  be  provisionally  retained  in 
this  family.  The  Midaida  are  generally  distribated  over  the 
country,  but  several  of  them  have  been  described  from  Western 
Australia. 
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Fam.  22.  NKMESTRlNIDiS. 

This  apparmtly  limited  family  ia,  aocording  to  descriptions, 
more  nixnierous  in  Australia  than  in  any  other  country,  the  total 
of  our  sj>ecies  amounting  to  twenty-five.  The  African  anrl  South 
American  faunas  nrp  each  credited  with  alxiut  twenty  species  ; 
these  belong  to  the  genera  to  which  the  majority  of  the  Australian 
fonns  are  referred.  Trichoplithalma^  Wostw.,  has  nineteen, 
Jlirmoneura^  Meig.,  four,  and  Tricliopstdt-a,  Westw.,  and  Exere 
i(  /uura,  Macq.,  a  single  species  each.  The  two  last-mentioned 
genera  are  known  only  from  this  country ;  Exeretoneura  is 
recorded  only  from  Tasmania. 

Fam.  23.  Bombtudjb. 

This  family  is  richly  represented.  One  hundred  and  twenty- 
three  species,  referable  to  eleven  genera,  have  Ijeen  charact«'rised  ; 
no  species,  falling  under  the  section  Toxophorix.«  are  yet  known 
here.  AxTHRACiNiE  has  fifty-nine  species,  nine  of  which  belong 
to  Kxa^sopay  Macq.,  and  the  remainder  to  Anthrax^  Scop; 
liOMATnijB  indndes  sixteen  spedesi  one  belonging  to  LomaHa^ 
Mei|^,  five  to  Neuria^  Newm.,  and  ten  to  Camptosiot  Maoq. ;  and 
BoxBTUNJS  is  represented  by  six  genera  and  forty-eight  ipeeieii 
two  species  belong  to  Gcron^  Moig.,  the  same  number  to  Phtkiria^ 
Meig.,  one  each  to  Dischistus^  Loew,  and  Lomatia^  Meig.,  two  to 
Acreotruhus^  Macq.,  and  forty  to  the  typical  genus  Bombylius* 
Only  one  genus,  Acrcotrichus^  Macq.,  is  yet  recorded  as  peculiar 
to  Australia ;  several  oi  the  others  are  cosijiopolitan. 

ITam.  24.  Thkbevid^e. 

Thirty-three  species,  belonging  to  five  genera,  have  been 
describeid.   Anabarhynchus^  Maoq.,  peculiar  to  Australia,  has 

eleven  described  species  ;  Dimassus^  Walk.,  has  one  species 
occurring  in  New  South  Wales  and  two  others  of  doubtful  locality. 
Thertva,  Latr.,  a  ccsmopolitan  genus,  i.s,  according  to  descriptions, 
represented  throughout  the  country  by  at  least  seventeen  species. 
The  iienus  Phycus,  Wlk.,  is  known  by  ttnly  two  species,  one  of 
wliich  has  been  described  from  New  South  Wales,  the  other  from 
Bengal.  Eciinorhynchus^  Maetj.,  only  known  from  Sydney,  South 
Australia  and  TasmaniA,  seems  to  be  limited  to  three  or  four 
^ocioB, 

Faro.  35.  Sobtopinida 

No  Australian  species  have  been  yet  recorded,  and  I  do  not 
yet  know  of  the  occurrence  of  any. 

Fam.  26.  CYRTiDiB. 

Represented  here  by  six  genera,  three  of  which  are  endemic  ; 
these   latter,  Epicerina^    Macq.,  and  Leucopsina  and  Noth^a^ 
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Weitw.,  each  contains  only  a  single  described  example.  Otuodes, 
Latr.,  of  world-wide  distribution,  has  fiye  Austnlian  representa- 
tives; while  PttrodonHa^  And  Panops^  Latr.,  have  each 
three  species  (see  Trans.  Eut.  Soa,  Lond.,  1876,  pp.  507-518). 
13ie  genus  Oncodes  occurs  all  over  the  country ;  Thomsdi's 
species  described  {Eugenics  Resa^  1868,  p.  475)  nnder  the  name 
of  Mesopkysa,  from  Sydney,  belongs  to  Oncodes, 

Fam.  27.  £mpid^ 

This  family,  so  niimerously  represented  in  Europe  and  America, 
seems  to  be  only  qiaringly  so  in  Australia ;  the  cosmopolitan 
genera,  Hybos^  HUara^  and  Empis,  Meig.,  are  indicated  by  one, 
two,  and  three  species  respectively.  The  two  species  of  HUara 
belong  to  Tasmania ;  Empis  occurs  in  New  South  Wales  aud 
Tasmania  ;  the  single  species  of  Hybos  is  only  known  in  New 
South  Wales.  There  are  some  undescribed  species  known  to  me 
ia  collections. 

Fam.  28.  Doucropodidjl 

The  Dolichopodidae  seem  numerous  in  lx)th  genera  and  sj^cies, 
but  only  twenty-one  species  have  been  described ;  all  but  one 
have  been  charaeterbea  under  the  generic  title  Psilopus^  Meig. ; 
the  odd  one  is  a  Hydrophorus^  from  Ti»mania.  Doubtless  many  of 
thoee  described  by  Walker  and  others  as  Psihpus  wiU  eventually 
be  found  to  really  belong  to  different  genera ;  some  names,  I 
believe  to  be  synonyms.  Loew  (Mon.  Dipt.,  N.  Amer.  H.,  1864) 
has  written  an  important  work  on  the  North  American  species. 

Fam.  29.  LoNCHOPXERiDiS. 

No  species  have  yet  been  recorded,  though  the  family,  which  is 
throughout  the  world  represented  by  only  a  single  known  genus, 
occurs  in  Australia. 


SicnoN  U.— DIPTERA  CYCLORHAPHA. 

Division  L — Pboboscioba. 

Except  among  the  Syrphidte,  Tachinidv,  Dezidn^  Musoidbe^ 
and  Anthomyida^  very  little  is  known  of  the  Australian  species 
belonging  to  the  numerous  families  included  in  this  division. 
The  Cordyluridtt^  Lonohnidi^  Heteroneurida^  8epsid«^.  IMopsidsB^ 
and  Asteidn  are  unknown. 

Fam.  30.  Sybphida. 

Twenty-three  genera  of  this  extensive  family  are  known  in 
this  countiy;  ^e  widely-eoattered  genera  .^fi^Abrx,  Fab.,  and 
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Mristalis^  Latr.,  are  put  down  at  numbering  fifteen  and  eleven 

species  respectively ;  the  remaining  genera,  Brachyopa^  Meig., 
Ceria^  Fabr.  Cheilosia^  Meig.,  ChrysogasUrj  Meig.,  Chrysotoxumy 
Meig.,  Cothprosopiiy  Macq.,  Criorrhinay  Macq.,  Cyphipelta^  Bigot^ 
Deineches^  Wlk.,  Eumerus^  Meig.,  HelophiluSy  Meig.,  Hemilampray 
Macq.,  Melanostoma,  Sch.,  Aferodon^  Latr.,  Afesembrius^  Rond., 
Microdon,  Meig.,  Mixoi^astcr,  Macq.,  Orthoprosopay  Macq.,  Psilotay 
Meig.,  Sphterophoriay  St.  Farq.,  and  Xylotay  Meig.,  have  mostly 
only  one,  but  never  more  than  three,  species  described  as  Aus- 
tralian. The  genera  Cmloprosopa^  CyphipelUi^y  Deitieches^  Hemi- 
lampray  and  Orthoprosopa  seem  peculiar  to  Australia,  none 
having  been  yet  recorded  from  other  countries. 

The  total  number  of  species  on  paper  is  sixty-one,  though  it  is 
scarcely  probable  that  they  are  all  tenable  ;  Schiner,  in  1868,  put 
the  Australian  species  down  at  53,  and  even  this  includes  the 
New  Zealand  species. 

The  Syrphidie  are  numerous  all  over  Australia,  and  doubtless 
there  is  a  large  numbei*  of  unknown  forms  ;  there  is  a  considerable 
number  of  undescribed  sjjecies  in  the  Macleay  collection. 

The  cosmopolitan  species,  Erisialis  tenax^  Linn.,  occurs  in 
Australia  and  New  Zealand. 

Br.  WiUiston  (Bull.  U.S.  Nat.  Mus.  No.  31,  Washington,  1886) 
has  monographed  the  North  American  species,  and  compiled  a 
complete  list  of  all  known  genera,  with  synonyms. 

Fani.  31.  Conopidjs. 

The  uniTsrsal  genus  Canops,  Linn.,  is  credited  with  twelve. 
Australian  species.    The  only  other  genus  known  here  is  the 
endemic  Fiturccerinay  Macq.,  of  which  a  single  example  is  recorded. 
Catufps  occurs  throughout  the  continent. 

Fam.  32.  Fipunculu)^ 

No  species  have  been  hitherto  described  from  Australia.  There 
are  specimens  belonging  to  the  welloknown  genus  PipunculuSy 
Latr.,  in  the  Macleay  collection. 

Fam.  33.  Px^ttpbzid^ 

None  yet  recorded.  I  know  one  or  two  species  of  Piaiypeuk 
Meig.,  or  an  allied  genus. 

Fam«  34.  (EsxiUDiE. 

• 

No  Australian  examples  hitlierto  recorded.  Sir  William 
Macleay  informs  me  that  a  fly  whidi  maj  belong  to  this  family 

attacks  the  natives  of  northern  Australia.  (Estrus  avis.  Linn.,  is 
said  to  have  been  introduced  into  this  country  (Proc.  Roy.  Soc. 
Tasm.,  1884,  p.  258,  by  A.  Morton) 
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Fam.  3&.  Tachinidjs. 

The  recorded  species  amount  to  eighty-six,  referred  to  twenty- 
eig^t  genera.    Hyalomyia^  B.  Desv.,  one;  Gymnosoma^  Meig., 

one ;  Ocyptera^  Latr.,  four  ;  Jurinia^  R.  Desv.,  one  ;  Echinamyia^ 
Dumer.,  one;  Micropalpus^  Macq.,  nine;  Gonta,  Meig.,  two; 
Exorista^  Meig.,  seven;  Tachina^  Meig.,  twelve;  Masicera^ 
Macq.,  twelve  ;  Phorocera^  R.  Desv.,  fourteen ;  Jielvoisia^  R. 
Desv.,  one;  Blepharopeza^  Macq.,  one;  EurygasUr^  Macq.,  two  ; 
Degeeria^  Meig.,  one ;  Chrysosoma^  Macq.,  one;  Myobia^  Macq.,  one ; 
THtaxys^  Macq.,  one ;  Aprothtca^  Macq.,  one ;  Chlarogmter^  Macq., 
imt;  Exechopalpus^  Macq.,  (3id»;  Hetermetopiai  Macq.,  three; 
Platytaima^  Macq.,  one;  Pafychaia^  Macq.,  one;  SumpigasUr^ 
Macq.,  one ;  Tereirophora^  Macq.,  one ;  Toxocnems^ .  Macq.,  one  ; 
and  Trichostyiuptt  Macq.,  one.  The  ten  last-named  genera  are 
regarded  as  endemic  forms ;  the  remainder  are  found  either  m 
Europe  or  America,  or  in  both,  kc.  Four  species  of  Micrapalpus 
have  been  described  under  the  name  Ncnwraa.  R.  Desv. 

Fam.  36.  Dsxu>& 

Twelve  genera,  with  about  ninety-four  species,  are  ascribed  to 
this  family.  Some  of  the  genera  and  species  require  a  critical 
revision ;  this  has  been  partly  eflfected  by  Bigot  (Ann,  Soc  Ent. 
Ft.,  Ser.  v.,  4,  1874,  pp.  4r)l-460).  Dtxia^  Meig.,  seventeen; 
Prosena^  St.  Farq.,  six ;  Rutilia^  B.  Desv.,  thirty-three,  two  ol 
them  doubtfully  Australian  ;  Formosiay  Guerin,  seventeen ;  Micro- 
topeza  (^  =  Rutiiia),  Macq.,  two:  Omalogaster,  Macq.,  tliree ; 
Amphibolia^  Macq.,  three,  one  of  which  is  possibly  merely  a 
synonym ;  Scnostoma^  Macij.,  two ;  Diaphaniay  Macq.,  three ; 
Ameniay  R.  Desv.,  five ;  and  Chetogaster  and  Graphysfylum, 
Macq.,  one  each.  Three  species  described  as  Rutilia  belong  to 
Amphihohay  fourteen  to  Fonneaa^  and  one  to  Diaphama,  Eleven 
speciee  described  by  Walker  under  Dtxia  are  placed  in  RuHUa^ 
another  Farmosia,  The  genera  Chetogaster^  Diaphania^  aad 
Graphostylum  are  endemic,  and  closely  allied  to  Rutilia ;  the 
latter  seems  peculiar  to  Australia,  New  Guinea,  and  the  Eastern 
Islands,  New  Zealand,  and  India.  Amphilwlia  and  Senostoma  are 
also  endemic.  Atnenia  occurs  also  in  New  Zealand,  one  species, 
A.  ieonina^  being  counnon  to  that  country  and  Austmlia  ;  Micro- 
topeza  sinuata  and  Rutiiia  pt'llucens  are  also  found  in  both 
countries.  Eormosia  is  represented  also  in  the  Eastern  Archi- 
pelago and  in  New  Zealand ;  Dexia  and  Prosena  occur  in  Europe 
and  America. 

Fam.  37.  SABOOPHAOiDA. 

Nine  species,  belonging  to  the  wide-iquread  genua  Sarcophaga 
Meigi,  have  hecm  described. 
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Fam.  38.  'Mvacinm, 

Tourteen  genera,  with  sixty-seven  species  distributee!  among 
"tliem,  have  been  recorded,  as  follows  : — Sfoffwxys,  (rcotf.,  one  ; 
-/i/zVz,  Meig.,  two  ;  Calliphora^  R.  Desv.,  thirteen  ;  Polletiia, 
Desv.,  four;  Lucilia^  W.  Desv.,  five;  Soniomyia^  Kond.,  three  ; 
^yrellia^  R.  Desv.,  six  ;  Orimia^  R.  Desv.,  seven  ;  Musca^  Linn., 
fifteen;  Cyrtoucura^  Macq.,  four;  Rhynchomyia^  R.  Desv.,  four; 
Onesia^  R.  Desv,,  one ;  Glossina^  Wied.,  one  ;  and  Apatemyia, 
IdCacq.,  one.  The  latter  genus  is  apparently  endemic,  all  the 
otbm  have  a  more  or  leas  uniTersal  dispersion. 

This  £unily  is  most  abundantly  represented  in  Australia; 
there  must  be  many  undescribed  forms  in  collections. 

Musea  domestUa^  Linn.,  the  common  house-fly,  now  known 
almost  tliroughout  the  world,  is  only  too  numerous. 

Fam.  39.  Anthohtim. 

Eleven  genera  and  thirty-five  species  are  recorded,  but  this 
total  cannot  be  regarded  as  representative.  A?itho?nyia,  Meig., 
"well  known  all  over  the  world,  is  credited  with  only  thirteen 
species ;  Ariciay  R.  Desv.,  with  eight  species,  one  of  which  has 
Ix-en  described  by  Bigot  under  the  name  Yetodesia  ;  Op/iyra,  R. 
Desv., three;  Hydrotacc  srnii LimnophGra,  R.  Desv.,  and  S/>t/i{i;askr, 
Macq.,  two  each  ;  and  Coenosia,  Meig.,  Z/V/f,  \Aiv.^Pygophora^  Sch., 
Ihumyia^  Walk.,  and  Macrochata^  Macq.,  a  single  representative 
each.  The  three  last-named  genera  are  regaHed  as  endemic 
Undescribed  species  of  Gonia^  Meig.,  or  an  allied  genus,  are  in  the 
Madeay  collection. 

Fam.  40.  CoBOTLinuD& 

The  family  is  represented,  but  no  species  have  been  yet 
described. 

Fun.  41.  Hblomtzida. 

Five  specimens  of  tlie  typical  g»'nus  I/ehntvza,  Fall.,  have  been 
described,  four  of  them  from  Ta.smania  and  one  from  New  South 
"Wales.  The  genus  a})pears  to  be  of  world-wide  distribution. 
Hettromyza^  Fall.,  also  apparently  univerbal,  has  two  species 
described  from  Tasmania. 

Fam.  42.  SciOMYZiDiE. 

Four  genera  with  seventeen  species  are  distributed  as  follows  : — 
Scum^uii  Fall.,  eleven,  Teianoetra^  Latr.,  two,  DryamyMa,  Fall., 
threes  and  Tapeigeuter^  2dbcq.,  one.  Only  the  last-named  is 
endemic.  There  are  undescribed  species  belonging  to  this  group 
in  the  Macleay  collection. 
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Fam.  43.  PsiLiDiB. 

None  yet  described.  There  are  spedmenB  of  Loxocera  or  an 
ailied  geuus  in  the  Maoleajr  coUeotion. 

Fam.  44.  Micbopkzida 

Five  indigenous  species  of  Calodata^  Meig.,  only  have  been 
described.    This  genns  is  distributed  throughout  the  globe. 

Macquart  (Dipt.  Bxot.  II.,  part  3rd,  1843,  p.  245)  seems  to 
belieye  that  VVieilemann's  Cahbata  alHtarstSy  described  in  I  S 30, 
from  Java,  is  identical  with  a  species  found  at  Cuba,  Philadelphia, 
and  (Port  Jackson)  Sydney  ;  if  so^  his  C.  aldimana,  from  Java, 
is  the  same  species. 

Calobata  occurs  throughout  Australia  and  at  Lord  Ho\%'e 
Island. 

Fam.  45.  OsTALiDiB. 

Twenty-two  species,  referred  to  seven  genera,  are  recorded. 

Lmnprof^ster^  Macq.,  found  also  in  the  Phillipine  Islands,  Java, 
the  South  Sea  Islands,  and  New  Zealand,  is  represented  in  Aus- 
tralia by  about  eight  or  nine  described  examples;  one  of  whicli, 
Lamproc^ijster  strigipennts,  described  l)y  Macnuart  as  a  Tcphritis 
{— Tr\peta)y  is  according  to  Schiner  found  in  New  Zealand. 
Walker  has  described  several  of  our  species  under  the  generic 
title  Chromafoniyia,  proposed  six  years  after  Maequart's  name. 
Stcnopterinay  Macq.,  has  tive  recorded  species,  mostly  Tasmanian ; 
this  genus  also  occurs  in  America,  Java,  etc.  Htrina^  U.  Desv., 
which  is  widely  distributed,  has  a  single  species  from  Tasmania 
(described  by  Thomson  as  Hernia),  l^e  typical  genus  Ortalis^ 
Fall.,  is  according  to  our  list  represented  in  Australia  liy  four 
species ;  probably  not  one  of  them  is  an  Ortalis,  Besides  these 
four  genera,  the  three  following,  with  one  species  each,  are 
regarded  as  endemic,  CampigasUr^  EpictrtUa^  anid  Toxura^ 
Macq. 

Fam.  46.  Xbtpituoa 

Thirty-two  species  and  three  or  four  genera  are  doubtfully 
ascribed  to  Australia.  Various  authors  have  eharacteriaed  speciee 
which  apparently  belong  to  Trypeta^  under  no  less  than  four  generic 
names  (ue,^  Adnia^  Tephritis,  IVupanea^  and  Urephara)^  hence  no 
doubt  the  same  species  have  in  several  instances  been  described 
under  different  names.  The  species  described  by  Macquart  as 
P/atystoma,  Meig.,  and  his  genus  Euprosopia  (peculiar  to  Aus- 
tralia) also  cannot  l)e  trusted.  MatMjunrt  and  Gu^rin  describe 
each  a  new  genus  {Cardiacera  and  Bactrocera  T'espectively)  for 
Australian  insects,  which  probably  l)elong  to  Dacus,  Meig.;  a 
third  species  has  been  described  by  Walker  under  the  name 
Dacus. 
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The  above-mentioned  species  and  genera  require  a  thorough 
overhauling  before  any  can  be  satisfactorily  admitted.  See 
Hioew  s  papers  on  the  North  American  Trypetidte  (Men.  Dipt., 
N.  Amer.,  I.  *k  lU.,  1862-1873). 

Fam.  47.  LoycaMWM. 
No  Anstraliuk  speoiee  have  been  yet  identified. 

Fam.  48.  Sapbohtzid^ 

Eight  species  of  Saprofiiyza,  Fall.,  and  two  of  Lauxania^  Latr., 
lacjth  world-wide  genera,  liave  been  described  from  New  South 
AVales  and  Tasmania.  Celyphus  incEqualis^  Costa,  dubiously 
Australian,  should  perhaps  be  referred  to  this  family. 

Fam.  49.  Fhycodbomid^ 

One  species  each  of  Phycadrcma^  Stenh.,  and  Cakfia^  Meig., 
fltre  reoonled. 

Fam.  50.  HRTEROXEURIDiE. 

No  species  of  this  family  have  yet  been  recorded  from  Aus- 
tralia. 

Fam.  51.  Opomtzidjb. 

One  species  of  the  universally-distributed  genus,  Opomyza^ 
Fall.,  described  from  Tasmania. 

Earn.  52.  Sefbidje. 

None  recorded. 

Fam.  53.  PioPiiiLiDiE. 

None  recorded  ;  the  well-known  Phphila  casei,  Idnn.,  of  course 
occurs  in  Australia. 

Fam.  54.  DiopsidwE, 
None  known  to  occur. 

Fam.  55.  Ephtdbidjb. 

One  species  of  Ephydra^  Fall.,  a  widely-distributed  genus,  and 
one  of  Ectropa^  Sch.,  an  endemic  form,  have  been  characterised. 

Fam.  56.  DROSOPHiLiDiE. 

One  species  of  the  cosmopolitan  genus,  DrasaphUOf  Fall., 
described  f rwn  New  South  Wales.  Several  others  are  known  in 
collections. 
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Fam.  57.  Obcikidjl 

Two  spedes  each  of  the  widespread  geoem  Osdnis^  Latr.,  and 
Chlar€ps^  Meig.,  stand  recorded.  Several  imdeBcribed  i^teciei 
oocnr  in  ooUectiona,  from  all  parts  of  Australia.    The  genus 

Batrachomyia^  Kr.,  proposed  for  two  species  parasitic  upon 
Australian  frogs,  and  LestophonuSy  Will.,  containing  also  two 

species,  parasitic  upon  Australian  Coccididae,  seem  peculiar  to 
this  country.  The  latter  two  species  liaye  been  artificially 
introduced  into  America* 

Fam.  58.  Agromyzidjs. 

A  single  species  of  Oxyrhina,  Zett,  has  been  described  by 
Thomson  from  Sydney. 

Fam.  59.  PnYTOMYZiDiK. 

The  genus  Phyionma  is  numerously  represented,  but  no 
species  Imto  yet  been  described. 

Fam.  $0.  Abtbida 
Not  known  as  yet  in  Austi'SUia. 

Fam.  61.  Bobbobidjb. 

Some  sp<?cies  of  Borhorus,  Meig.,  or  allied  genu8|  aie  in  the 
Macleay  collection.    None  yet  described. 

Fam.  62.  PnoRiDiE. 

The  genus  Phora^  Latr.,  is  numerous.  Only  one  species  has 
been  described,  Fhara  nebuiosat  Wik.,  from  Tasmania 


Division  II. — Eproboscidea. 

Fam.  63.  Hipfoboscidjb. 

The  cosmopolitan  genera  Hippobosca^  limi.,  and  Ormthomyioy 
Ditr.,  have  respectively  two  and  four  described  species.  Several 
other  species  are  known  in  collections.  Oi/trsia^  Wied,,  is  credited 
with  a  sino^le  species.  Melopha^ts  ovinus^  Linn.,  which  is  known 
now  almost  throughout  the  civilised  world,  is  found  in  Australia. 

Fam.  64.  Ntgtbbibidjb. 

I  know  a  number  of  qieoies  in  ooUe^oni^  b«t  hitherto  nous 
have  been  described  from  this  country. 
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10.— ON  THE  EXPERIMBNTAL  CtJLTIVATION  OP  THE 

MOTHER- OF -PEAKL  SHELL  AfELEAGRINA 
MARGARITIFERA  IN  QUEENSLAND. 

By  W.  Saville-EIent,  F.L.S.,  F.Z.S.,  Coimnissiouer  of  FLihenes 

and  P.E.S.,  Queeii&laiid. 

Tub  pearl  and  pearl-shell  fisheries  of  Queensland  and  West 
Australia  occupy  a  prominent  position  among  the  most  valuable 
natural  products  of  the  Australian  continent.  Collectively,  within 
the  past  few  years^  thrr  have  represented  an  average  annual 
export  value  of  over  £200,000.  This  estimated  value  was,  how- 
ever, in  previous  years  considerably  exceeded,  the  fallin;,'-otf, 
which  has  been  most  marked  with  relation  to  the  Queensland 
output,  Ix'ing  due  mainly  to  the  exhaustion  of  the  home  and 
inshore  fishing-grounds,  the  pearl-slielling  vpssels  having  conse- 
quently to  go  much  further  afield  and  to  exjH'nd  much  more  time 
and  labour  than  formerly  in  securing  their  harvest.  In  the 
earlier  years  of  the  Australian  pearl-shelling  industry  tiiu'  shell 
was  abundant  so  close  in  shore  that  it  might  be  collected  by 
wading  at  low  spring  tides.  Examples  are  even  yet  to  be 
occasionally  obtained,  and  have  been  so  collected  by  myself  under 
these  conditions.  The  greater  bulk  of  the  shell  is  at  the  present 
date  obtained  with  diving  apparatus  from  an  average  depth  of 
seven  or  eu;fat  fathoms,  while  the  very  largest  shell  now  pro- 
curable, and  coming  from  near  the  coast  of  New  Guinea,  is 
brought  up  from  a  depth  of  close  upon  twenty  fathoms.  But  few 
diven^  however,  can  endure  the  strain  of  long-continued  labour 
under  such  a  superincumbent  weight  of  water.  A  second  cause 
which  has  contributed  very  extensively  towards  the  ejthaustion  of 
the  more  accessible  tishing-grounds  has  been  the  wliolesale  collec- 
tion of  the  young,  miniature  shell,  now  being  left  to  arrive  at 
maturity  to  replenish  the  exhauste<l  waters.  This  minature  shell 
cannot  be  utilised  for  the  same  purposes  as  the  matuiti  shell,  and 
there  is  no  demand  for  it  in  the  English  market. 

Kecognising  the  necessity  of  instituting  regulations  that  shall 
act  as  a  die&  upon  the  unrestricted  destruction  of  the  young 
shell,  and  the  desirability  of  inaugurating  any  other  measures 
that  might  contribute  towards  the  improvement  and  further 
development  of  this  important  industry,  I  have  been  recently 
deputed  by  the  Queensland  Oovemment  to  make  an  exhaustive 
inquiry  into  and  draw  up  a  report  upon  the  entire  subject.  For  this 
purpose  I  have  spent  some  two  months  in  the  Torres  Straits  dis- 
trict, making  Thursday  Island  my  head-quarters,  and  from  thence 
visiting  all  the  more  important  stations  and  shelling-grounds. 
Full  details  of  the  eWdence  collected  and  recommendations  of 
regulations  suggested  for  the  better  cuuservation  and  deveiop- 
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ment  of  the  fishery  are  embodied  in  the  desired  report.  Apart 
fram  the  matters  entailing  ordinary  official  attention,  advantage 
was  taken  of  the  opportunities  afforded  me  during  my  visit  to 
Torres  Straits  to  initiate  a  series  of  experiments  in  the  direction 
of  ascertaining  the  possibility  of  bringing  the  living  peiirl-shell  in 
alive  from  the  more  remote  tishing-grounds,  and  of  laying  it  down 
and  cultivating  it  in  the  readily  accessible  inshore  waters.  The 
results  obtained  in  connection  with  these  investigations  were  of 
80  satisfactory  a  nature,  and  are,  if  ultimately  followed  up, 
calcnlated  to  exert  so  &r-reacfaing  an  influence  upon  the  future 
development  of  the  pearl  and  pearl-shell  fisheries  of  the  Auatm- 
lian  continent,  that  I  have  considered  a  brief  account  of  tbem. 
together  with  an  enumeration  of  the  means  and  methods  employed 
in  their  realisation,  might  form  an  appropriate  contribution  to  the 
Proceedings  of  the  Australian  As.sociation  for  the  Advancement 
of  Science.  With  the  sanction  of  the  Queensland  Government^ 
they  are  accordingly  submitted. 

It  may  be  mentioned,  in  the  first  place,  that  previous  to  the 
date  of  these  investigations  the  niost  contrary  views  were  prevalent 
among  those  engaged  in  the  shelling  industry  concerning  the 
lifehistofy  and  natural  habits  of  the  mother<if-peari  aheU, 
MUeagrina  margariHftra,  whilst  little  or  no  credence  wms 
attached  by  them  to  the  possibility  of  bringing  the  shell  in  alive 
and  cultivating  it  artificially.  By  way  of  illustrating  the  variety 
of  opinions  that  were  uphold,  it  was  affirmed  by  many  of  the 
pearl-shell  divers  that  the  mollusc  remained  permanently  fixed  in 
its  ocean  bed  throughout  every  phase  of  its  existence.  By  others 
it  was  asserted  that  the  shell  had  no  means  of  attaching  itself, 
but  that  at  the  same  time  it  remained  perfectly  quiescent  in  its 
selected  habitat.  By  yet  a  third  section  it  was  as  strenuously 
maintained  that  the  pearl  shell  was  a  migratory  animal,  that  wa« 
constantly  moving  from  place  to  place.  Had  this  last-named 
theory  proved  to  he  the  correct  one,  all  attempts  at  artificial 
cultivation  would  have  necessarily  proved  abortive,  the  impounded 
shells  being  liable,  after  the  manner  of  scallops  (genus  Pedtiri)^ 
Lima^  and  other  allied  types,  to  take  unto  themselves  wings  and 
liy  away.  As  the  experiments  demonstrated,  however,  neither 
of  the  three  theories  propounded  were  in  precise  accord  with  the 
actual  facts. 

By  a  fortunate  coincidence  I  arrived  at  Thursday  Island  at  a 
period  that  enabled  me  almost  immediately  to  acquire  some 
impcwtant  information  concerning  the  life  habits  of  this  sheU-fiah. 
A  few  weeks  only  prior  to  my  arrival,  10th  August^  a  diver,  who 
had  been  employed  to  examine  the  bottom  of  the  storage  hulk, 
the  Star  of  Peace,  for  the  purpose  of  repairs,  found  growing  upon 
it  a  quantity  of  shells,  which  were  pronounced  by  some  to  be  the 
young  of  the  true  pearl-shell.  No  attempt  was  made  to  keep  these 
shells  alive.   They  were  merely  dried  and  cleaned,  and  in  that 
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condition  were  submitted  to  me  for  e»amination  and  identification 
by  the  bon.  John  Douglas,  the  Oovemment  resident  at  Thursday 
lakind.  The  majority  of  the  examples  gathered  were  evidently 
the  young  of  the  MeUagrina  margaritifera.  Mixed  with  them 
were,  however,  the  young  of  the  smaller  black-lipped  species 
usually  identified  with  Meleagrina  cuminf^ii^  and  also  those  of  a 
third  non-commercial  species  not  yet  precisely  determined,  but 
apparently  correspond witli  Alelea^rinn  muricata.  These 
sliells,  gathered  from  the  Star  of  Peace,  varied  in  size  from  one  to 
three  inches  in  diameter.  Within  the  next  few  days,  while 
exploring  the  coral  reefs  in  the  immediate  neighbourhood  ol 
Thursday  Island  at  low  spring  tide,  I  had  the  good  fortune  to 
find  several  similar  young  Hving  examples  of  the  true  mother-of- 
pearl  shell,  M.  margarity<era.  The  smallest  of  these  measured  no 
more  than  one  quarter  of  an  inch,  and  the  largest  about  two 
inches  in  diameter.  These  shells  were,  in  all  cases,  attached  to 
the  under  surface  of  loose  coral  rocks  by  a  cable  or  byssus, 
c-  nsisting  of  a  bundle  of  tough  green  tli reads.  By  severing  this 
byssus  carefully  with  a  knife,  the  shells  wen*  secured  without  the 
sli;j;htest  injury,  and  were  brought  in  and  kept  alive  for  the 
purpose  of  studying  their  hal)it8.  Ethcient  aquaria  for  their 
conservation  were  extemporised  out  uf  a  couple  of  huge  clam 
shells,  Tridtuna  ^gas^  eadi  having  a  capacity  of  several  gallons, 
that  ornamented  the  lawn  of  the  Government  Residency.  Sea- 
water  was  brought  up  in  buckets  from  the  shores  and  renewed  to 
them  every  day,  the  little  pearl-shells  adapting  themselveB  with 
remarkable  alacrity  to  their  novel  surroundings.  About  a  docen 
individuals,  to  which  others  were  subsequently  added,  were 
maintained  in  health  for  several  weeks  under  the  conditions  just 
described,  and  aOorded  the  opportunity  of  observing  and  recording 
many  important  data. 

It  was  tirst  observed  that  these  young  pearl-shells  possessed 
the  capacity  of  ejecting  the  portion  of  the  byssus  remaining 
imbed<fed  in  their  tissues  after  they  were  separated  from  their 
primary  attachment^  and  of  secreting  a  new  byssus,  by  which  ' 
they  affixed  themselves  to  the  nearest  available  anchorage.  This 
was  represented,  in  dissociation  with  the  specimens  under  observa- 
tion, by  the  interior  surface  of  the  clanHsheUs  in  which  they  were 
cf)nfined.  In  all  instances,  with  rare  exceptions,  the  re-attach- 
ment of  the  shells  was  effected  on  the  inmiediate  spot  upon  which 
they  were  placed  when  brought  in  from  the  sea,  and  to  which 
anchorage  they  remained  firmly  fixed  throughout  the  period  of 
their  confinement.  The  exceptions  referred  to  were  furnished  by 
certain  of  the  smallest-sized  shells,  one  or  two  of  which  crept 
from  the  upper  and  re-attached  themselves  to  the  shaded 
under-surfaoe  of  an  empty  oyster-shell,  upon  which  they  had  been 
placed.  A  specimen  in  another  instance  moved  for  the  space  of 
a  few  inches  before  rMttaching  itself  by  its  new  byssus.  Two  of 
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the  smalleet  examples,  about  one-quarter  inch  in  diameter,  wliioh 
were  temporarily  kept  in  a  wide-mouthed  bottle,  were  observed  to 
creeps  with  the  aid  of  their  slender  protmsible  foot,  a  little  dis- 
tance up  the  side  of  the  bottle,  and  to  which  they  then  made 
themselves  secure  by  the  secretion  of  a  new  byssus.  This  byssus, 
or  anchnrinpj  cable,  is  secreted  a  threat!  at  a  time ;  during  its 
exudation  it  is  of  the  consistency  of  liquid  glue,  l)ut  rapidly 
hardens  in  the  water.  The  byssus  of  living  examples  of  the  true 
pearl-shell,  Jfe/eaxri'/iti  margaritifera^  was  in  all  eases  observeil, 
wliether  young  or  old,  of  a  glassy  sea-green  hue,  and  the  number 
of  threads  or  strands  of  which  the  entire  cable  is  composed  usually 
averages  from  thirty  to  forty.  It  may  be  mentioned  here  that 
the  extemporised  aquaria,  represented  by  two  lai^  clam-ah^ls, 
in  wliicli  the  young  pearl-shells  were  confined,  were  left  exposed 
on  the  hillside  in  front  of  the  Residency,  and  fully  open  to  the 
action  of  the  south-east  monsoon,  which,  at  the  period  of  the 
experiments  conducted,  August  and  September,  blew  stronprly 
and  continuously,  and  thus  received  tlie  thoi*ou<(h  re-oxygenisation 
of  the  water  in  which  the  shells  were  kept.  'J'he  only  additional 
precaution  taken  for  their  welfare  was  the  placing  of  a  board 
over  the  top  of  the  clam-shells  to  screen  the  water  with  its  living 
contents  from      direct  rays  of  the  tropical  midday  sun. 

The  facts  that  were  determined  in  association  with  the  expeci' 
mental  culture  of  the  young  shells,  as  just  described,  may  be  thus 
summarized : — 1.  It  was  conclusively  demonstrated  that  the 
pearl-shell,  in  its  young  condition  at  least,  iinnly  attaches  itself 
to  submarine  objects  by  means  of  a  so-called  byssus,  or  anchoring 
cable.  2.  That  in  the  event  of  injury,  the  primary  byssus  can 
be  ejected  and  a  new  one  secreted.  This  fact  carrieil  with  it  the 
demonstration  that  the  aninjal  was  capable  at  will  of  separating 
itself  from  its  original  fulcrum,  and  of  re-attaching  itself  else- 
where. 3.  While  the  young  animals  were  found  to  possess  the 
capadl^  of  tocomotion,  such  locomotion  was  shown  to  be  of  a 
feeble  character  and  rarely  exercised.  In  this  respect  the  habits 
of  the  pearl-shell  were  found  to  coincide  to  a  considerable  extent 
with  those  that  have  been  observed  of  ordinary  mussels,  genus 
MyiibiSy  and  the  wing-shells,  genus  Avicula.  Active  locomotive 
functions  similar  to  those  of  the  scallop-shells,  genus  PecUti^  and 
an  allied  type,  genus  Z/V;/(7  both  of  which  can  transport  them- 
selves to  considerable  distances  by  the  opening  and  closing  of 
their  valves— are  cert^iinly  not  possessed  by  the  pearl-shell, 
Mekagrina  margaritifera,  and  have  been  incorrectly  ascribed  to  it 
by  many  of  the  divers  and  owners  of  shelling-boats. 

The  inlonnation  gathered  concerning  the  life  habits  of  the 
young  peari^shell  was  next  extended  to  ^t  of  the  more  matured 
and  adult  individuals.  This  was  accomplished  chiefly  through 
the  acquirement  of  materials  obtained  in  an  excursion  made  in 
the  G.S.  Albatross  to  one  of  the  most  prolific  shelling-grounds  in 
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TorroB  Straits,  lying  west  from  Bado  or  Mulgrave  Island,  and 
familiarly  known  to  the  fishermen  as  the  "Old  ground."  Some 
forty  vessels,  luggers  of  ten  or  eleven  tons  burden,  were  then 
engaged  in  shellinjLi^  operations  in  the  area  traversed  by  the 
Albatross.  The  majority  of  these  were  boarded,  the  manner  of 
working  observed,  materials  collected,  and  much  practical  infor- 
mation elicited  from  the  divers.  It  was  found  in  this  connection 
that  all  the  medimiMiMd  peMMiells,  up  to  a  diameter  of 
or  eight  inoheiy  wm  attadied,  in  a  similar  manner  as  the  young 
ones  already  desonbed,  hy  a  strong  byssos,  or  anchoring  cables  to 
a  supporting  fulcrum,  which  connsted  ohiefty  of  the  frag- 
ments o£  ooral  and  shell,  of  whioh  the  sea  bottom  in  this  district 
is  composed.  The  shells  of  larger  size,  nine  or  ten  inches  in 
diameter  and  of  considerable  weight,  5  or  6  lbs.,  were  in  all 
examples  I  examined  devoid  of  a  byssus,  and  rested  simply  on 
their  ocean  bed.  A  similar  condition  was  observe^!,  also,  of 
several  shells  of  the  same  size  I  personally  collected  at  extreme 
low  tide,  on  the  Warrior  and  other  outlying  coral  reefs.  Such 
adolt  shells  evidently  require  no  eable  to  nep  them  anehored  in 
the  tideway,  their  own  weight  insuring  their  stabili^,  which 
is  in  most  instances  farther  seoarad  by  the  luxuriant  growth  upon 
their  ozposed  upper  shells,  usually  the  right  valve,  of  heavy 
madrepores  and  other  ooials^  such  as  the  well-known  onp  coral, 
Turbinaria  peltataj  and  innumeraV)Ie  varieties  of  sponges,  shells, 
sea- weeds,  and  other  organic  growths.  Under  such  a  combined 
weight  it  would  be  altogether  impossible  for  the  animal  to  move, 
and  the  question  of  their  migratory  habits  previously  suggested 
may,  in  face  of  the  practical  evidence  now  adduced,  be  most 
distinctly  answered  in  the  negative.  Many  young  shells,  corres- 
ponding in  enrery  oisential  pcnnt  with  those  referred  to  as  having 
been  obtained  from  the  bottom  of  the  Star  of  FeaUj  were  also 
found  adhering  to  the  adult  individuals.  These  were  saved  aliTe^ 
in  company  with  a  aeries  of  matured  specimens,  to  form  the 
subject  of  further  investigation. 

One  of  the  most  important  objects  of  the  expedition  was  to 
ascertain  by  direct  experiment  if  it  was  possible  to  bring  the 
pearl-shells  in  alive  from  the  outer  fishing-grounds,  and  to  relay 
and  cultivate  them  in  the  shallower  inshore  waters.  The  evidence 
hitherto  adduced  was  not  favourable  to  this  proposed  scheme, 
the  majority  of  the  witnesses  interrogated  maintaining  that  the 
shells  wouhl  not  survive  removal  from  tiieir  native  hi^tat,  and 
that  all  attempts  previously  made  to  transport  the  shell  had 
failed.  In  order  to  thorouf^ly  test  the  matter,  several  distinct 
methods  were  now  resorted  to.  Some  fifty  examples,  varying  in 
dimension  from  five  or  six  to  as  much  as  ten  inches  in  diameter, 
were  placed  at  my  disposal  by  the  different  boats.  The  majority 
of  these  specimens  were  immersed  in  two  tubs  of  sea  water  on 
board  the  Albatross,  the  water  being  ran  od'  and  renewed  in  them 
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every  three  or  four  hours.  At  night,  when  the  sliip  was  usually 
at  anchor,  these  shells  were  taken  out  of  the  tubs  and  placed  in 
specially -const  rue  ted  cages  composed  of  wired  netting  stretched 
over  rhomboidal  wooden  frames,  this  shape  offering  the  le^st 
resistance  to  the  current.  The  frames,  with  their  contents,  were 
than  lowered  overboMrd,  and  eeonnd  by  a  rope  tQl  the  moming. 
A  amall  number  of  epeoiiiieiu,  lome  half  a  docen  qbIj,  wen 
Bunply  placed  in  a  shady  place  on  debk,  sea  water  being  thrown 
oyer  them  at  intervals.  With  a  third  equally  small  series  an 
experiment  was  put  in  practice,  and  identical  with  the  method 
recently  reported  to  have  been  attended  with  remarkable  success 
in  connection  with  the  conservation  of  the  American  ovster  for 
long  periods  out  of  water.  This  method,  known  as  "  muzzling," 
consists  of  fastening  the  shells  so  tightly  together  with  wire  that 
the  contained  liquids  cannot  escape.  Thus  treated,  the  oysters 
are  said  to  survive  several  weeks'  isolation  from  their  native 
element.  All  the  pearl-ehells  treated  in  the  several  manners 
described  were  brought  into  Thursday  Island  on  the  second  day 
after  their  colleotion.  Of  the  examples  confined  in  tubs  <rf  sea 
water,  renewed  at  intervals  tbronghont  the  day  and  lowered 
overboard  in  frames  at  night,  every  specimen  was  preserved  in 
health.  Of  the  number  simply  placed  in  the  shade  on  deck,  sea 
water  being  occasionally  thrown  over  them,  one  half  only  arrived 
in  good  condition,  while  the  remaininp^  half,  being  too  exhausted 
to  recover,  fell  a  prey  to  crabs  and  predatory  molluscs.  A  like 
untimely  end  befell  all  those  examples  on  which  the  "  muzzling  ** 
process  had  been  practised.  A  subsequent  study  of  the  case  last 
recorded  showed  that  the  mortality  was  brought  about  throng 
the  liquid  draining  away  entirely  from  the  animals  throng  ue 
byssal  or  pedal  deft^  which  retains  its  full  devdopment  ttwmk 
in  the  adult  shells  in  which  a  byssus  is  no  longer  present.  A  like 
explanation  applies  also,  though  in  a  less  marked  degree,  to  the 
specimens  left  on  deck,  and  over  which  water  was  thrown  at 
occasional  intervals.  The  results  of  the  foregoing  experiments 
clearly  demonstrate  that  the  mother-of-pearl  shell,  while  of  a 
much  more  delicate  constitution  than  the  ordinary  oyster,  and 
very  impatient  of  prolonged  removal  from  its  native  element, 
might,  with  due  care  and  under  conditions  corresponding  with 
those  to  which  the  bulk  of  the  specimens  were  submitted,  til, 
continued  immersion  in  sea  water,  be  easily  transported  in  n 
living  state  from  the  outer  fishing-grounds  to  any  desired  locality. 

The  next  step  taken  was  to  ascertain  the  practicability  of 
cultivating  the  pearl-shell  brought  from  the  outer  fishing-grounds, 
having  a  depth  of  seven  or  eight  fathoms,  in  the  comparatively 
shallow  inshore  waters.  With  this  object,  some  favourable^ 
looking  pools  in  the  fringing  coral  reef,  oH"  Vivian  Point,  and 
immediately  beneath  the  Government  residence  at  Thursday 
Island,  were  selected.    These  pools,  which  were  only  exposed  for 
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a  fftw  ham  during  the  lowest  ebb  ol  the  epring  tides,  proved  to 
be  admirably  adapted  lor  the  purpose.   At  aH  other  times  a 
strong  current^  which  is  one  of  the  most  essential  elements  of 
their  healthy  growth,  swept  over  them.    Corals  of  the  genus 
Afoi^ii^M^whiQh,  will  flourish  in  the  purest  and  swiftly-circulatiiig 
water  only,  were  growing  freely  in  these  pools,  and  the  conditions 
generally  coincided  closely  with  those  under  which  the  pearl-shell 
was  in  former  times  abundantly  and  may  even  yet  be  occasionally 
gathered  in  its  adult  state.    For  greater  security,  and  in  order 
that  they  might  be  more  readily  accessible  for  examination  at  all 
tides,  the  forty  adult  and  about  an  equal  number  of  young 
specimens  that  had  bt^n  brought  in  by  the  Albatross  were  placed 
in  wire  netting-oovered  frames,  closely  resembling  those  that  have 
for  some  years  been  suceossfully  employed  by  me  for  the  enltnre 
of  ordinary  oysters.   In  these  frames  the  shells  were  raised 
slightly  from  the  surface  of  the  ground,  and  at  the  same  time 
remained  covered  by  a  few  inches  of  water  at  even  the  lowest  ebb 
of  the  tide.    Examined  at  short  intervals  during  the  remaining 
period  ol  my  stay  at  Thursday  Island,  about  six  weeks,  all  the 
specimens  were  found  not  only  to  be  doing  well,  but  to  be  growing 
rapidly.    By  the  end  of  this  relatively  short  period  some  of  the 
examples  had  added  as  much  as  half  an  inch  to  the  free  border  of 
their  shells,  and  in  almost  all  instances  lappet-like  prolongations 
of  new  shell  were  produced  througliout  this  region.    A  corres- 
p  Hiding  rapidity  of  growth  was  also  (observed  of  the  young  shells 
h  iving  a  diameter  of  two  or  three  inches  only,  and  including  both 
tiiose  acquired  in  connection  with  the  Albatross  expedition  and 
the  specimens  previously  obtained  from  the  acyaoent  oorsl  reeC 

Seversl  examples  from  the  stock  of  pearl-shell  aocnmulated 
were  dissected  for  the  purpose  of  prepanng  illustrations  of  the 
animal's  anatomy,  and  others  were  sacrificed  with  the  object  of 
ascertaining  the  capacity  possessed  by  the  living  animals  of 
repairing  their  shells,  and  the  time  occupied  in  such  process.  The 
results  obtained  in  these  several  directions  tended  to  show  that 
the  growth  and  maturation  of  the  pearl-shell  is  effected  within  a 
much  shorter  interval  than  has  been  hitherto  suspected.  By 
many  of  those  practically  associated  with  the  pearl-shell  fisheries 
a  period  of  from  ten  to  fifteen  years  has  been  variously  assigned 
to  the  mollusc  as  the  time  required  for  the  ^Towth  of  its  shell  to 
a  marketable  condition.  Until  the  species  has  been  under  culti- 
vation or  direct  observation  for  a  number  of  years,  it  will  be 
impossible  to  accurately  determine  this  important  point.  From 
the  investigations  recently  conducted,  and  evidence  otherwise 
collected,  I  am,  however,  inclined  to  anticipate  that^  under 
favourable  conditions,  a  period  not  exceeding  three  years  snfSces 
for  the  shell  to  attain  to  the  marketable  sise  of  eight  or  nine 
inches  diameter,  and  that  heavy  shells  of  five  or  six  pounds 
weight  per  pair  may  be  the  product  of  five  years'  growth.  In 
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connection  with  the  experiments  Initiated  in  the  direction  of  the 
artiticial  cultivation  of  the  p>earl-6hell,  it  was  my  desire  to  make 
myself  acquainted  with  the  reproductive  phenomena  of  the 
species,  and  of  which  up  to  that  time  no  accurate  information  was 
available.  In  none  of  the  specimens  dissected,  or  in  the  more 
„ma«»M  «a,ptai  opewjd  in  my  preMooe  oa  didKng. 
grounds,  however,  were  the  reprodiietiTe  oi^guit  in  a  laatnre 
state  of  development.  From  this  curonmstuioe,  I  am  disposed  to 
oonjectare  that  the  princi|de  spawning  season  of  the  moUiuc 
occurs  at  a  time  of  the  year  differing  from  that  of  my  recent 
visit  to  the  Torres  Straits,  and  most  probably  during  the  hotter 
season  of  the  north-west  monsoon.  As  evidence  in  support  of 
this  conclusion,  it  may  be  stated  that  some  few  of  the  specimens 
examinH  immediately  before  my  return  to  Brisbane  were  found 
on  dissection  to  have  their  reproductive  organs  in  a  more 
advanced  condition  of  development  than  those  investigated  at  an 
earlier  date. 

As  a  genersl  result  of  the  experiments  and  investigation  so  far 
oondueted,  added  to  the  satisfaetory  intelUgenoe  reoovtl j  reoeived 
(Deoemher,  1889)  concerning  the  condition  of  the  pearlnihell  that 
has  been  under  cultivation  at  Thursday  Island  for  over  three 

months,  the  practicability  of  artificially  transporting  and  culti- 
vating this  valuable  mollusc  is,  T  consider,  fully  assured.  Suitable 
facilities  being  granted,  in  the  form  of  leases  of  fore-shores  and 
water  areas  similar  to  those  conceded  for  the  purposes  of  ordinary 
oyster  culture,  there  is  no  reason,  indeed,  why  all  the  available 
areas  of  the  intertropical  Australian  coastline  should  not  be 
utilised  for  the  development  of  the  newly-indicated  branch  <d  ikoM 
pearl  and  pearl-shelling  industry.  The  archipelago  of  islands  in 
Torres  Struts,  with  its  numerous  sheltered  intervening  ohannets, 
and  including  Thursday  Island  as  a  central  station,  no  doubt 
offers  the  most  favourable  field  for  the  proseoutioo  of  this 
industry.  The  neighbourhoods  of  Port  Essington  and  Port 
Darwin,  falling  within  the  jurisdiction  of  South  Australia,  with 
which  I  am  personally  acquainted,  are  also  eminently  suited  for 
pearl-shell  cultivation.  And  the  same  may  be  sjvid  of  the  more 
siieltered  areas  of  the  north-western  coastline  of  West  Australia, 
a  district  which  is  already  notable  for  its  valuable  pearl  and 
pearl-shell  fisheries. 

It  may  be  argued,  in  conolusioD,  that  a  seientiically-oondaoled 
system  it  sirtifidal  cultivation  offers,  as  is  the  case  with  ordSnaiy 
oysters,  the  only  sure  remedy  against  the  reckless  practice  of 
over-fisliing^  and  which  has,  not  only  in  Australian  waters,  but  in 
other  quarters  of  the  globe,  ruined  what  were  formerly  the  most 
prolific  fisheries  almost  beyond  redemption.  Should  the  series  of 
experiments  and  investigation  recorded  in  this  paper  le^d  to  the 
inauguration  of  the  more  scientific  and  permanently  profitable 
development  of  the  Australian  pearl  and  pearl-shell  fisheries, 
herein  suggested,  the  author's  object  will  have  been  accomplished. 
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11.— AN  APPARENTLY  NEW   TYPE  OF  CESTODE 

bCOLEX. 

By  FrofesBor  W.  A.  Haswrll,  M.A.y  D.Sc. 


12.~TH£  CLAIMS  OF  ARBORICULTURE  AS  A 
SCIENCE  IN  AUSTRALIA 

By  W.  Bkown. 


13.— AUSTRALIAN  LICHENOLOOY. 

By  Rev.  F.  R.  M.  Wilson. 

[Jdsiraci.] 

Australian  lichenolo<:y  begins  with  tliis  century. 

In  1791  M.  Labillanliere  accompanied  Aniiral  d'EntreCfusteaux 
in  his  expedition  in  search  of  La  Perouse,  and,  on  returning  to 
France,  he  published  the  results  of  his  collection  in  his  **  Not» 
HollandiflB  Plsntarom  Spedmen,"  1804.  He  gives  description 
and  drawings  of  one  Uohen  from  Cftpe  Van  Diemen,  New 
Holhuid,  whkh  he  named  JBaomytes  reU^orus,  Achuins  calls  it 
Cmm^w  r^^^ora,  Syn.  ICeth.,  1814.  Aoharios  mentions  only 
another  liehen  from  New  Holland,  CMma  tnmiUouks^  var. 
pichneum^  sent  to  him  by  Thnnberg. 

In  1802  Mr.  Robert  Brown  accompanied  Captain  Flinders  in 
his  investifcfition  of  tlie  coasts  of  New  Holland ;  and  of  the 
lichens  collected  by  him  he  j^ives  a  list  of  58  species  common 
to  Australia  and  Europe,  in  Appendix  3  to  "  Flinders'  Voyage 
to  Terra  Australis,'"  1814.  Brown's  collection  lay  in  the  British 
Museum  for  nearly  80  years,  until  Rev.  Mr.  Crombie  revised 
it,  and  publishe<l  the  names  of  73  lichens,  inclusive  of  12  new 
species  described  by  him. — -Journ.  Lin.  Soc,  Lond.,  1880. 

In  1817  M.  Gaudichaud  accompanied  Amiral  Freycinet  in  his 
expedition  to  the  South  Seas,  and  on  returning  to  Franoe 
raUished  the  results  of  his  oollection  in  the  botuiioal  part  of 
Freyoinet's  ''Voyage  Autour  du  Monda"  The  lidiens  were 
determined  by  Fmoon,  and  4  of  them  were  gathered  in 
Australia. 

In  1827  Sprengers  **Systenia  V^tarum''  mentions  only  2 

Australian  lichens. 

In  1838  Herr  Lndovic  Preiss,  visiting  Swan  River,  met  there 
a  botanical  resident,  James  Drunimond,  who  took  Preiss  through 
the  neighbouring  country.     When  he  returned  to  Europe  he 
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submitted  the  lichens  of  his  collection  to  Elias  Fries,  who 
enumerated,  in  the  "  Planta  Preissianse,  or  Enumeratio  Plan- 
tarum,"  edited  in  1847  hy  Christian  Lehman,  23  lichens,  inclusive 
of  2  desctibed  as  new. 

In  1839  Mr.  Joseph  D.  Hooker  accompanied  Sir  JacCUuk 
Boss  in  his  Antarctic  expedition.  On  retaming  to  England  he 
drew  up  an  account  of  the  botany  of  the  voyage.  The  3rd  and 
4th  vols,  contain  the  Flora  Tasmania,"  1847,  in  which  Messrs. 
Babington  and  Mitten  enumerate  92  lichens,  inclusive  of  2 
described  as  new.  Mr.  Hooker  was  assisted  in  the  collection  ol 
th'ese  by  seven  persons,  whose  names  lie  grives. 

After  Hooker's  visit  to  Australia,  Mr.  Drummond  sent  to  him 
from  the  Swan  River,  among  other  plants,  a  num))er  of  lichens, 
which  were  submitted  to  Messrs.  Taylor,  Montague,  and  Ber  keley, 
and  the  names  and  descriptions  were  pnhlished  in  the  LoruUm 
faumal  of  Botany,  1844-47. 

In  1847  Dr.  Ferd.  Mueller,  now  Baron  Mueller,  came  to 
Adelaide,  and  made  collections  in  South  Australia  till  1852  and 
in  Victoria  during  1848.  The  lichens  were  sent  to  Dr.  Hampe, 
who  published  their  names  and  descriptions  in  Schechtendal's 
Linnaa.  Tn  1852  Dr.  !Muellerwas  made  (TO\emraent  Botanist  in 
Victoria;  and  in  his  reports  to  the  Victorian  Council  in  1854, 
and  to  the  Assembly  in  1858,  he  transcril3ed  from  the  Linnaa  a 
list  of  31  Victorian  lichens,  and  a  list  of  15. 

Baron  v.  Mueller  informs  me  that  M.  Verreaux,  mentioned  by 
yylander  as  an  Australian  collector,  came  out  to  New  SouUi 
Wales  at  the  expense  of  the  Paris  Museum,  and  that  Mrs. 
Dietrich  came  to  the  same  oolony  at  the  expense  of  Ckidefroy,  of 
Hamburg^  as  a  collector  for  his  herbarium.  Ludwig  Leichardt 
collected  a  few  lichens  in  New  South  Wales  for  the  Melbourne 
Bot.  Mus. 

In  1858-1860  Nylander  published  his  Syn.  Afeth.  Lich.,  in 
which  he  notices  77  Australian  lichens.  His  works  have 
revolutionised  tlie  study  of  lichenology,  and  necessitate  revision 
of  all  lichens  previously  named. 

In  Nbw  South  Wales  Rev.  Dr.  W.  Wools  published,  in  1867, 
in  his  "  Ckmtrihntioii  to  the  Flora  of  Australia,"  the  names  of 
fourteen  lichens  collected  by  him  in  New  South  Wales,  chiefly 
near  Parramatta.   The  names  are  not  reliable. 

"Der  Reise  der  Oesterreichischen  Fre<(atte  Novara^  waa 
published  at  Vienna,  1870,  in  which  Dr.  Krempelhuber  records 
four  lichens  collected  by  the  Naoara  expedition  from  1857  to 
1860. 

Dr.  Chns.  Knight,  having  made  a  collection  of  52  lichens  in 
the  neighbourhood  of  Sydney,  publisheil  their  names,  including 
descriptions  of  40  new  species,  in  the  Trans.  lin.  Soc.,  Lond., 
1882.  This  is  a  most  valuable  contribution  to  the  lichenology  of 
New  Soatb  Wales. 
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^Specimens  collected  in  the  same  colony  by  Messrs.  Kirton, 
'Wilcoz,  Bauerlen  and  White,  and  Mrs.  Hodgkinson,  for  the 
ViotorUn  Botanical  Department,  have  been  named  by  European 
^pedalists,  and  preserved  in  the  Melboame  Bot.  Mns.  A  few 
coUeoted  by  myself  near  Sydney  and  in  the  Bine  Mountains,  are 
eniimerated  in  the  Proc.  Boy.  800.,  Queensland^  voL  vi  I  have 
also  named  a  few  lor  Mr.  A.  G.  Hamilton,  of  Mount  KemUa^ 
liew  South  Wales. 

In  Victoria  collections  by  Messrs.  R.  Wiihelmi,  D.  Sullivan, 
C.  Walther,  Merral,  C.  French,  and  Mrs.  McCann,  have  been 
forwarded  by  B.  v.  Mueller  to  Europe,  tlie  earlier  collections  to 
Dr.  Krempelhuber,  who  published  the  names  of  122  in  '*  Der 
Verhanlungen  des  Kais.  Keen.  Zool.  Hotan.  Gesellsch,"  Wien, 
1880,  whence  a  list  of  the  names  has  been  transcril)e<l  into  Frag. 
J^hyt.  Austral.^  xi.  supplement ;  the  later  collections  to  Professor 
Jean  Mueller,  who  revised  Krempelhuber's  determinations  in  the 
Ratisbon  Flora,  or  Botanische  Zeitung,  1887,  and  published  the 
names  of  others,  including  descriptions  of  new  species  in  the  same 
journal,  whence  a  list  of  the  names  has  been  transcribed  into  the 
Vittanan  NtUuraUst^  1887.  J.  Mueller's  determinations  are  the 
most  reliable  and  complete  that  we  have  of  Australian  lichens. 
Some  Victorian  lichens,  collected  by  Mr.  Hugh  Paton,  from 
Glasgow,  along  with  some  from  Ball's  herbarium,  collected  at  the 
Macquarrie,  were  named  by  Dr.  Stirton,  and  published  in  Proc. 
Roy.  Soc.  Vic,  September,  1880.  Collections  by  Miss  F.  M. 
Campbell,  now  Mrs.  Martin,  by  Mr.  F.  Reader,  and  bv  myself, 
were  determined  by  Dr.  Chas.  Knight.  Ljitterly  I  have  taken 
it  upon  me  to  name  and  descril^e  a  few  out  of  tlie  large  number 
collected  by  myself ;  and  lists  of  237  species,  with  descriptions  of 
43  new  ones,  have  been  published  in  the  Victorian  Naturalist^ 
October,  1887,  June,  1888,  August  and  September,  1889. 

In  South  Australia  a  few  specimens  are  recorded  in  Fraser's 
Phytohgia  AuHroiiensis.  Messrs.  J.  G.  O.  Tepper,  Bait,  and 
Oliver  have  collected  a  few,  the  names  of  which  appear  in  Trans. 
Roy.  Soc.  South  Australia,  vol.  iv.,  v.,  vi  and  ix.  A  few  have 
been  collected  also  by  myself  one  of  which  was  new. 

In  Queensland  Messrs.  Hartmann,  >Sayer,  Earston,  Pentike^ 
and  Persich  gathered  a  number  of  lichens,  among  other  plants^ 
for  the  Victorian  Bot.  Dept.,  and  they  have  been  determined  by 
Prof.  J.  Mueller.  Mr.  F.  M.  Bailey,  the  Government  Botanist 
at  Brisbane,  and  Messrs,  Bowman,  J,  Keys,  J.  Shirley,  Cos.son 
and  Mrs.  Thozet  have  made  collections,  which  havel>een  examined 
by  Dr.  Stirton,  Rev.  W.  Leighton,  Dr.  C.  Knight,  or  Prof. 
Mueller.  And  with  the  help  of  my  friend  J.  Shirley  I  have  made 
a  fair  collection  from  the  neighbourhood  of  Brisbane.  Stirton's 
namings  appear  in  the  Scottish  Naturalist^  1878,  and  in  Proc 
Roy.  Soc.  Victoria,  1880,  and  in  Proc.  Roy.  Soc.  Tasmania,  1880, 
from  which  latter  they  have  been  reprinted  in  Frag.  Fhyt 
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Austral.^  xi.  suppl.  Knight's  earlier  xuuniiigs  appear  in  Proc 
Roy.  Soc.  Qn.,  vol.  i.,  in  a  paper  by  Mr.  Bailey.  The  later 
appear  in  the  synopsis  of  "  Queensland  Flora "  and  Sup.  i.  and  ii. 
All  the  Queensland  lichens  hitherto  named,  numbering  485,  arc 
classified  and  described  by  Mr.  J.  Shirley  in  his  "  Queensland 
Flora,"  which  appeared  in  Froe.  Roy.  Soc.  Qn.,  vols.  v.  and  tL, 
and  hu  been  lately  publiihed  by  &im  in  a  separate  fbnn.  Thii 
is  a  most  uBeful  work,  and  will  be  found  to  be  indispenaaUe  to 
the  student  of  Qneendand  liefaenology. 

In  Wbstsbh  AumULlA  there  have  been,  in  late  year%  three 
collectors,  Messrs.  Moore,  Webb  and  A.  J.  Campbell. 

In  Tasmania  I  do  not  know  of  any  ooUeotions  made  linee  those 
of  Hooker. 


LXTEBATUBB  OF  AUSTRALIAN  LICHBNOLOOT. 

1.  LablUazditee.  Nov.  HoU.  Plant.  Vol.  2,  p.  110   ...  im.  PI 

2.  Biown,ln91iate^ayof.TMr.Aii0t  Tel.  2.  pp.  008-4  1814.  PI  XI 
8.  PenooD,  in  Gaadich.  Vol.  hot.  Fnjc.  Toy. ,  pp.  187-21 5  P ! 

4.  Sprenl^l.   Syst.  Veg.   Vol.  4,  part  i.,  pp.  271,  308  1827.  P  !  K 

5.  Taylor,  in  Hooker's  Joum.  Bot.,  pp.  634-658   1844.  P  ! 

6.  Mont,  and  Bork.,  in  Hooker's  Joum.  Bot.,  p.  257    ...  1846.  PI 

7.  Taylor,  in  Hooker's  Joum.  Hot.,  pp.  148-197  ...  1^47.  P  ! 

8.  Fries,  in  Plant.  Preiss.    Vol.  2,  pp.  140-145  ...  1847.  P:  M! 

9.  Bab.  and  Mit.,  in  Hook.  Fl.  Tasm.  Vol.  2.  pp.  343-54  1847.  M  !  B! 

10.  Hampe,  in  Shlecht.  Lin.    Vol.  25,  pp.  707-712       ...  1853.  M  ! 

11.  „  „  Vol.  28,  p.  47    1856.  M ! 

12.  Eeport  Bot.  Gard,  Melb.  Vic.  Council,  pp.  18-19    ...  185-4.  P ! 

13.  ,.  „  „       Asaem.,  p.  13    1858.  PI 

14.  Nylan<lpr'R  Syn.  Moth,  passim   1860.  ! 

15.  Brown's  Miscel.  Works.    Ray  Soc.  Publ.    Vol.  1   ...  1866.  P ! 

16.  Wood's  Contrib.  Flor.  Austral.,  pp.  163-173    1867.  P! 

17.  Krempelhuber,  in  Reise  der  Novara,  pp.  107-129    ...  1870.  PI 

18.  Stirton,  in  Soot.  Nat.    Jan  ,  Apr.,  July    1878. 

19.  „  Trans.  Field  Nat.  Soc.  Glaag. 

20.  Crombie,  in  Joum.  Lin.  Soc.    Vol.  17,  pp.  390-401  1880.  P  ! 

21.  Stirton,  in  Proc.  Roy.  Soc.  Vic,  Sept.,  pp.  66-78    ...  1880.  P! 

22.  Tennison  Woods,  in  Proc.  Boy.  Soc.  Tasm   1880.  P ! 

28.  Kiempelhuber,  in  Veiliand.  Bot  CtoteUib  Wkn, 

pp.  329-342    1880.  M! 

24.  Krempelhuber,  in  Neuor  Beitr.  Flecbt.  Austral. 

25.  Frag.  Phyt.  Austral.,  XI  Suppl.,  pp.  70-74. 115.118.  &c.  1888.  P I  M ! 

26.  B.  T.  Mueller.   Genius  fOen.,  in  Ttans.  Roy.  Soc. 

N.S.W.    1881,1883,  1888.  Mi 

27.  Fraaer's  Phyt.  Austral. 
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28.  Tmer,  la  Tiuia.  Boj.  600.  aA.  Vok.  4.  5,  6.  9. 

1881, 1882»  1883.  P ! 

29.  Knight,  in  Trans.  Lin.  Soc.    Dec   1882.  P  ! 

30.  w          Bailey  in  Pnx-.  Roy.  Soc.  Q.   Vol.  l.,p.  72  ...  B  ! 
81.      „          Syn.  Q.  Floia.  pp.  740-753    1883.  H  P ! 

32.  „            „         „      Snppl.  1,  pp.  70-78         .,.  1S86.  BP!! 

33.  „     2,  pp.  78-96         ...  1887.  BP! 

34.  J.  Mneller.   Lioh.  Beitr.,  aua  Flora.  8    1887.  B  Ml 

36                                  15,16,19,25^2^  27,28»29»d0  1388.  B!M 

36.  Wilson,  in  Vic.  Nat.    Oct                                    ..•  1887.  B  P ! 

37.  B.  V.  Mueller^  in  Vio.  Nat.  Ckst   1887.  B  P ! 

38.  Wibon          „         „   Jane,  1888,  A  Aug.  &  Sept.  1889.  B  P ! 

89.      „      Proo.  Boy.  Soo.  Q.   YoL  6,  pp.  85-93        ...  1889.  B  PI 

40.  Sliuk7'tLioli.Flon,i&Fkoo.Boy.  Soc.Q.  Vols.5&  6   1889.   B  PI 

and  in  separate  vol.    1889.  ! 

P  in  Melbourne  Public  Library,     B  in  Brisbane  Museum, 

M  in  B.  V.  MutlUf^t  Libraty,        I  /  luan  consulUd, 

HERBARIA  OF  AUSTRALIAN  LICHENS. 

1.  In  Brcwu's  collection  in  Britiih  MoMum. 

2.  In  Preiss'  collection. 

8.  In  liampe's  Lichenes  Exsiccati. 

4.  In  Melbourne  Botan.  Museum.  ! 

5.  In  Krempelhuber's  herbarium. 

6.  In  Godefroy's  herbarium  at  Hamburg. 

7.  In  Ball's  herbarium. 

8.  In  Dr.  Stirton's  herbarium,  Glasgow. 

9.  In  Dr.  Knigrht's  herbarimn,  Wellington*  N.Z. 

10.  In  Prof.  Mueller's  herbarium,  Oatttva. 

11.  In  HuMom,  Briabana. ! 

12.  la  Mutemn,  FMris. 

18.  Knigbt'a  N.8.W.  coUaetum  in  Kew  Muaum,  Baglaad. 

14.  In  Laighton'i  hartwriiim,  8]irewtbiii7«  Bngland. 

15.  In  MnmnD,  Adelaida. 

16.  In  Hit.  Martin'B  harbarinm,  Brighton,  Yk.  1 

17.  In  Mr.  SoIUtib's  harbacfatm,  Moyafeon,  Yk. ! 

18.  In  Mr.  Hamilton'a  harbarinni.  Mount  Eanbl%  N.8.W. 
10.  In  Mr.  8hirle/a  liarbarinm,  8.  Brkbaaa,  Q. 

20.  In  Bar.  F.  B.  M.  WUion'a  berl»arinm,  Kew.  Yic  ! 


14.— DISEASES  OF  TLASTB. 
Br  Mrs.  Wm.  Martin. 
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15,— DEMOXSTRATION  OF  LIGHT  PRODUCING 
BACT£RIA  WITH  EXPLANATORY  KOTES 
AKD  EXPERIMEKTa 

By  OscAB  Katz»  PIlD. 


16.— NOTE  ON  DAVIESIA  LATI FOLIA, 
By  J.  BoaiBTO,  O.M.O. 

\Abstract.\ 

This  plant  is  a  favourite  remedy  for  low  fevers  and  for 
expelling  hydatid  cysts  among  the  settlers  in  those  part«  of 
Victoria  where  it  is  found  growin;]!:.  The  plant,  being  in  bloom 
during  the  present  mouth  (September),  offered  a  favourable  oppor- 
tunity for  examining  its  characters  and  constituents. 

Daviesia  latijolia  is  indigenous  to  Victoria  ;  it  belongs  to  the  suV>- 
order  Papillionaceae,  of  the  extensive  natural  oixier  Leguniinosai. 
It  grows  about  3  feet  higb  on  lands  at  the  loot  of  the  ranges  and 
mountainous  districts  of  Gippsland ;  the  shrub  is  plentifuL  The 
leaves  strongly  veined,  in  length  from  1  to  2  inches,  rising  from 
the  stem  by  a  petiole  half  an  inch  long ;  the  pendundes  are 
axillary,  solitary,  and  many-flowered;  the  latter  are  very 
minute,  the  outer  part  of  the  corolla  being  of  a  bright  golden  hue, 
and  the  inner  part  of  a  durk  purple  ;  the  legumes  are  triangular 
in  shape,  each  containing;  one  or  two  seeds,  bean-shape,  small, 
and  spotted  purple  and  brown. 

The  whole  plant  is  bitter,  the  leaves  especially.  On  analysis, 
two  active  principles  are  obtained,  one  a  crystalline  body,  the 
other  an  oleo-resin.  The  crystals  now  before  this  section  are 
very  bitter  (Daviesine),  minute  and  aoicular,  forming  star-like 
groups ;  theses  together  with  the  oleo-resin,  are  now  being  further 
inve^tgated.  These  active  principles  are  destroyed  if  subjected 
to  the  temperature  of  the  boiling-point  of  water. 

Under  these  circumstances,  should  the  therapeutic  effect  of 
D.  latifolia  undergo  exfiniination,  it  would  be  l^etter  to  employ 
either  the  expressed  juice  of  the  plant  or  an  infusion  made  at  a 
temperature  not  exceeding  180''  Fahr. 


17.— NOTES  ON  NEW  AND  RARE  SPECIES  OF 

VICTORIA  FUNGI. 

By  H.  T.  TiSDALL,  F.L.a 
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18  SOME   NOTES    T7P0K   THE    RARER  SFEOIES 

OF  TASMANIAN  EUCALYPTS,  WITH  SPECIAL 

REFERENCE  TO  A  SUPPOSED  NEW  SPECIES. 

By  G.  S.  PntRnr,  F.I1.S.,  Conservator  at  State  Forests^  VietoriA. 

TiiF>    timber   trees  of  Tasmania,  and    more  particularly  the 
eucalypts,  are  well  and  widely  known.    The  famous  V)lue-gum 
(jE.  globulus)  has  won  the  name  of  anti  fever  tree,  whilst  its  , 
merits  as  an  anti-malarial  a^^ont  upon  tlu'  Pontine  Marshes,  in 
Algiers,  and  in  America  are  now  ackiiowle<iged. 

The  next  most  important  tree  is  E.  obliqua,  the  "  stringy-bark," 
which  has  outstripped  E.  globulus  in  commeicial  value.  These 
two,  with  E.  atnygdalina^  var  regnans^  the  swamp-gum,  and 
sieheriana^  Tie  with  each  o»ther  in  the  extraordinary  girth  and 
height  of  tiie  tmnk.* 

H  we  leaye  oat  the  tunber  encalypts  of  Tasmania  the  list  of 
alpine  or  sub-alpine  species  becomes  veiy  restricted,  and  consist 
of  the  following : — 

vemicosa. — Sub-alpine,  very  distinct.  Small-leaved  species, 
somewhat  similar  to  the  Alpine  form  of  gunniiy  Victoria.  The 
former,  however,  has  thick,  fleshy  leaves,  ovate  or  semi-orbicular. 
Timber  small,  scrubby  nature,    ^fountain  t<:)ps. 

E.  cordata. —  A.  somewhat  rare  and  very  interesting  eucalypt, 
from  the  extreme  beauty  of  its  foliage  and  inflorescence.  That 
this  tree  is  not  commonly  found  may  be  inferred  from  the  f;u.t 
that,  although  the  author  explored  the  greater  portion  of  Tasmania 
during  a  two  years'  residence,  and  kept  a  special  look  out  for  this 
particular  tree,  he  never  had  the  gooid  fortune  to  come  across  it. 
The  specimen  exhibited  was  sent  from  Hobart  by  Mr.  F.  Abbott^ 
of  the  Botanic  Gardens.  It  is,  however,  fair  to  state  that  the 
writer  never  vraited  that  particular  part  of  Mount  Wellington 
where  Messrs.  Stephens  and  Abbott  re-discovered  the  tree  many 
years  after  Labillardi^re  first  brought  it  under  the  notice  of  the 
scientific  world  in  1806.  In  respect  to  its  isolation  and  compara- 
tive rarity,  this  species  is  comparable  to  E.  alpina  in  Victoria, 
and,  like  the  latter,  may  doul)tloss  be  cultivated,  and  thus  saved 
from  utter  extinction,  as  an  ornamental  plant  for  our  parka  and 
gardens. 

E.  cordata  is  of  shrubby  growth,  its  handsome  glaucous  foliage 
and  rich  golden-yellow  stamens  fringing  the  edge  of  the  calyces 
at  once  arrest  the  eye,  and  also  the  rich  colouration  of  its 
opposite,  sessile,  clasping,  cordate,  and  broadly  ovate  leaves,  in 
conjunction  with  the  size  and  general  beauty  of  its  inflorescence. 

*  A  bliu»>gnin  tnaMored  Xxy  thA  Mthor  mt  Geere^toii,  Uiioa  Rirvr.  T— nisnto.  g»Te  the 
length  of  SIO  feet  clear  top  bmnchw,  IwTing  a  diameter  at  th-}  break  of  16  iooba*.  TkiA 
ina  ^  liil^Mt  tiM  avn  MiA  iDiMBnd  by  ttw  mUImc  in  Tn^^ 
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Baron  Sir  F.  tou  Mueller  bM  on  many  oocanons  pointed  oak 
the  rapid  deoadenoe  or  aj^roaching  extinction  of  many  wefl- 
known  forms  of  vegetable  life,  and  in  his  late  admirable  presi- 
dential  address  again  pointe<lly  brought  the  subject  under  Doticci 
There  is  no  doubt  that,  had  it  not  been  for  the  two  gentletaea 
imrnpfl  nliovf*.  Ji.  corddtn  would  liavo  become  extinct  in  Tasmania, 
as  it  is  doubtful  if  it  can  now  be  found  in  the  locality  attribute! 
to  it  bv  the  celehrated  botanist,  Labillardit-re,  in  Recherche 
Bay.  Mr.  Abbott  is,  however,  cultivating  the  tree  in  the  local 
Botanic  Garden,  and  will  thus  save  it  from  extinction  ajid  the 
*  bush  tires,  now,  alas  I  all  tou  numerous  upon  the  slopes  of  tlie 
once  densely-timbered  Mount  Wellington. 

cordatn^  in  its  extreme  isolation,  is  in  Tasmania  anala^ns 
to  E,  Al^inny  which  is  confined  to  the  sommit  ol  Mount  WilliaM 
in  Victoria. 

E.  iordtita  was  originally  discovered  by  Labillaiditos  in 

Kecherch^  Bay  in  1806,  and  again,  much  later,  on  the  banks 
the  Hiion  River  by  Sir  J*  P.  Uooker,  also  by  Robert  Brown  al 
the  same  place.    Many  years  after,  Messrs.  Stephens  and  Abbott 
found  it  growing  at  Recherche,  Sandfly,  Huon  Road,  and  Norfolk 
Peninsula.     It  would  aj)pear  to  grow  only  in  certain  localitif-s 
and  its  habitut  is  limited  to  a  restricte<l  area.     From  the  fact  that 
I  personally  never  saw  the  tree  growing  in  Tasmania,  though  I 
travel]e<l  down  l)oth  hanks  of  the  Huon  River  for  many  miles, 
also  down  the  coast  line  to  the  most  southern  fH>int  of  Recherche 
Bay  and  also  on  Norfolk  Pt  iiinsula,  and  later  on  the  Sandfly,  all 
the  time  keeping  a  watchful  eye  on  the  eucalypts  of  the  districts 
referred  to»  it  seems  to  me  that  the  tree  is  exceedingly  restricted 
in  the  area  of  its  growth,  and  conld  only  be  found  by  the  meisst 
chance.   It  i%  I  ^nk,  evident  that  the  tree  is  not  as  abondaat 
as  it  was  formerly,  also  that  a  tree  reported  to  Baron  von  MneOar 
by  Mr.  Coombs  as  E.  cordata  should  more  properly  be  referred  to 
E,  umigera,  of  which  a  specimen  is  exhibited.    The  latter  ii 
common,  and  grows  to  a  large  size  on  Mount  Wellington,  where 
I  noted  it  as  growing  60  or  70  feet  high,  with  red  wood  not  nnWhf 
Jarrah  (£.  marr^inn/o).    Such  an  error  is  (juite  possible  in  the 
face  of  the  fact  that  Bent  ham  chronicled  in /^/^^ra  .-^wj/r/zZ/Vwir, 
Oldtielfl's  opinion,  that  II.  o^rdnfn  was  the    young    state  of 
E.  obliquo.    These  two  trees,  we  now  well  know,  are  quit* 
tlissimilar  in  every  way. 

E,  cordata^  it  will  be  noticed,  has  its  leaves  se.ssile,  opposite 
orbicular,  cordate,  and  slightly  crenulatod,  and 
the  base.    The  disposition  of  the  seed  vessels  is  primarily  iu  3  »^ 
rarely  in  4's,  flowers  aallary,  sometimes  tennuml,  stalks  scms" 
times  angular,  stalklets  none. 

From  the  Baron's  description  it  will  be  noted  that  the  leafsi 
of  E.  cordata  are  not  connate.  This  peenlinr  perfoliate  or  junction 
of  opposite  leaves  is  not  uncommon  to  sevend  of  our  eucalypts  is 
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the  young  state,  the  most  important  of  these  being  E,  pcr/oliata 

Erth-westem  Australia),  E.  risdoni  ^asmania),  E,  sideroxylon 
Dbark,  Yiotoria),  E,  untinaia  and  E.  gamophylla  (North  And 
feral  Anstfalia).  The  latter,  indeed,  Bomewliat  resembles  E, 
Hsdom  in  the  lanceolar  semi  elUptioal  to  half-ovate,  or  sometimes 
almost  cordate,  shape  of  the  leaves. 

I  have  now  very  much  pleasure  in  directing  attention  speoiaUy 
to  two  exhibits.  These  are — First,  E.  risdoni,  a  tine  specimen, 
with  perfoliate  or  connate  leaves  ;  with  this  specimen  I  am  enabled 
to  point  out  that  E.  risdoni  in  its  more  matured  stat«  is  never 
perfoliate  \  its  seed  vessels  are  large.  Specimen  No.  '1  is  a  very 
singular  one,  and  it  is  to  this  that  I  wish  to  draw  your  attention. 
It  is,  as  yon  may  see,  a  small  siib«lpine  encalypt,  with  perfoliate 
ieaves.  These  being  connate^  or  joined  together,  would  seem  to 
refer  it  to  E.  risdom,  but  on  comparing  the  two  specimens  shown 
it  is  at  once  seen  that  they  are  not  at  all  allied,  even  in  the  young 
state^  E,  rUdom  showing  a  dark  thick  leaf,  with  a  strong  tendency 
to  become  lanceolate.  Na  2  specimen,  on  the  other  hand,  par- 
takes more  of  the  cliaracteristics  of  E.  cordato,  but  differs  from  it 
in  the  fact  that  tlio  leaves  of  the  latter  are  distinctly  and  invari- 
ably clasping  at  the  base,  whereas  tlie  former  is  always  perfoliate 
in  young  or  old  specimens.  E.  risdoni  rarely  or  never  retains  the 
connate  character  of  the  leaves  in  its  more  advanced  state,  and 
herein  \]m  a  most  important  difference,  and  gives  the  assunpfeion 
that  the  stranger  is  a  new  species.  The  yeins  are  ^readin|;,  the 
marginal  vein  being  removed  from  the  edge^  which  is  slig^itty 
crenulated  and  recurved.  It  is  invariably  found  in  a  low, 
shrubby  state,  only  a  few  feet  high,  in  wet,  marshy  table-lands  of 
high  altitude.  From  dried  specimens,  showing  the  buds  only,  the 
disposition  of  the  seed-vessels  are  in  3's.  The  s|>ecimen  in  ques- 
tion was  obtained  about  10  miles  fron\  Parattah,  on  the  main-line 
railway.  It  flowers  in  or  about  the  month  of  March,  and  grows 
readily  in  water.  The  specimen  in  question  grew  well  in  the 
Exhibitiuu  Building  and  flowered  there,  but,  unfortunately,  they 
were  destroyed  by  some  passing  viritor.  The  seed  vessels  are 
very  small,  about  a  line  to  a  line  and  a  half  in  diameter.  From 
the  perfoliate  character  of  the  specimen  (E.  risdoni)  on  the  table, 
it  is  probably  an  Alpine  form  of  this  weU-known  tree,  so  numerous 
at  Bisdon,  on  the  Derwent 

The  specimen  No.  2  is  quite  distinct  from  E.  cordnia,  in  the 
size  of  the  seed-vessels  and  also  in  the  shape  of  them.  J  rcirret  1 
have  none  to  show  at  present,  l)Ut  I  saw  two  on  the  plant  when 
in  the  Exliibition.  The  shape  <jf  the  leaves  is  ditlerent  to  that  of 
E.  cordata^  being  more  orbicular,  it  ditl'ers  also  in  the  connate 
character  of  the  foliage,  though  the  venation  is  somewhat  similar. 

Aa  I  have  qpedmens  of  all  the  trees  named  in  this  paper,  it  is 
easy  to  note  the  diflforent  characteristics  of  the  specimens  shown, 
and  I  am  of  opinion  that  the  new  claimant  to  notice  will  be  ftnind 
to  be  a  new  species. 
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ld.--ON  THE  PUBLICATION  OF  A  CRITICAL  XJUST 
OF  THE  AUSTRALIAN  FAUNA  AND  FLORA. 

By  Obab,  T.  MuflBOir. 


20.  — VEGETABLE  FOOD  STUFFS   OF  THE 
AUSTRALIAN  ABORIGINES. 

By  J.  H.  Maidbh,  F.L.S. 


21.~S0M£  REMARKABLE  AGREEMENTS  BETWEEN 
SCIENCE  AND  AGRICULTURAL  PRACTIOB. 

By  G.  W.  Bbowh. 


22.— THE  GEOGRAPHICAL  DISTRIBUTION  OF  LAND 

AND  FRESH  WATER  VERTEBRATES  IN 
VICTORIA. 

By  A,  H.  i5.  LucAa,  M.A.,  B.Sc. 
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l.-^OM£  PHYSICAL  PHENOMENA  OF  THE 
SOUTH  PAOIFIO  ISLANDS 

By  Bev.  Samubl  Blla. 

WuEir  asked  by  your  leeretary  to  prepare  a  paper  for  the 
geographical  section  of  your  association,  I  UHt  some  hesitation  in 
undertaking    the    work,  as  I  can  lay  no    claim  to  being  a 
geographer,  nor,  indeed,  a  scientist  that  could  offer  you  anything 
worthy  of  your  accepUince  at  your  annual    gathering.  Yet, 
certain  physical  phenomena  which  have  impressed  me  during 
fr>rty  years'  acquainUince  with  some  of  the  Snuth  Pacific  islands, 
I  concluded  would  not  be  void  of  interest  to  your  section  ;  and  a 
narrative  of  my  experience  and  observation,  though  failing  in  a 
constructive  character,  might  become  suggestive  or  illustrative 
to  some  more  familiar  with  theories  of  physioal  geography  than  I 
am.    Geographioal  science^  indeed,  is  one  notfoniKled  on  theories 
and  hypotheses,  but  upon  established  facts,  and  things  as  absolutely 
ezisian^.   We  are,  therefore,  dependent  on  Toyagers,  travellers, 
and  residents  in  the  Pacific  Islands  for  our  knowledge  of  these 
regions.    In  many  of  these  islands,  little  known  to  the  civilised 
world,  the  Christian  missionary  and  intelligent  residents  canafford 
much  valuable  and    acceptable   information  ;  and  it  is  very 
desirable  that  they  should  nuoi^mise  this  fact,  and  carefully  note 
and  communicate  the  knowledge  they  acquire. 

For  a  long  pehod  very  little  was  known  regarding  the  Pacific 
islands,  and  all  correct  information  to  be  obtained  must  have 
been  particularly  interesting  to  Australians.  Until  a  compara- 
tively recent  date  unaccount/able  apathy  was  shown  in  the  matter 
of  maritime  surveys  in  the  Pacific.  The  famous  American 
Exploring  Expedition,  under  Commodore  Wilkes,  in  1838-42, 
was  the  first  extensive  effort  made  for  a  thorou^  survey  of  that 
pcurt  of  the  ooean  which  had  attraoted  the  enterprise  of  Amerioaii 
whalers.  This  was  followed  up  by  further  survey*  on  the  part  ol 
the  British,  by  H.M.S.  JSimUd,  Gapt  Benham,  in  Fyi  »d  the 
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New  Hebride*),  and  recently  these  have  been  succeeded  by  more 
effective  operations  by  means  of  the  Australian  fleet.  Although 
the  Fraich  have  poamdonB  east  and  west,  very  Uttle  has  been 
done  by  them  to  extend  the  knowledge  already  aoqnired.  Onlj 
within  the  last  month  or  two  we  have  received  inteUigenoe  of  the 
loas  of  a  valuable  vessel  and  cargo  near  the  island  of  Bakaanga^ 
by  running  on  to  a  shoal  not  marked  on  any  existing  chart.  Some 
difficulty  and  confusion  have  also  arisen  through  various  names 
being  given  to  the  same  place.  Hydrographers  and  mariners 
have  attached  an  arbitrary  nomenclature  of  their  own,  and  have 
not  taken  any  trouble  to  ascertain  the  right  name,  which  might 
have  been  done  by  recognising  the  native  name,  which  is  generally 
euphonious  and  ezpreaiive. 

(1). — Volcanoes. 

It  is  generally  understood  that  the  origin  of  many  of  the 
Pacific  Islands  is  volcanic ;  indeed,  it  is  apparent  that  Uie  ooral 
islands  also  are  constructfKi  on  a  volcanic  base.  Darwin  affirms, 
"  It  is  a  remarkable  fact  that  all  the  many  small  islands  lying  far 
from  any  continent  in  the  Pacific,  Indian,  and  Atlantic  Oceans, 
with  the  exception  of  the  Seychelles  and  this  little  point  of  rock 
(St.  Paul's),  arc,  i  believe,  composed  either  of  coral  or  of  erupted 
matter.  Oho  volcanic  nature  <^  these  oeeanic  islands  is  evidently 
an  ezteniion  of  that  law,  and  the  eflbct  of  those  same  causes, 
vdiether  dieniioal  or  mechanical,  from  which  it  resolts  that  a  vaet 
majority  of  the  volcanoes  now  in  action  stand  either  near  sea 
ooasts  or  as  islands  in  the  midst  of  the  ^eaJ'—Joumai  of  Researdus^ 
chap.  i.  On  the  Sandwich  Islands  and  the  New  Hebrides  Ghroap^ 
in  New  Zealand,  and  some  other  islands,  active  volcanoes  and 
geysers  still  exist.  In  Samoa,  some  thirty  year  s  at^o,  there  still 
survived  old  natives  who  could  speak  of  the  volcano  they  had 
seen  in  operation  on  the  large  island  of  Savaii,  in  a  district  still 
bearing  the  name  of  Le  Mu  (the  burning),  in  the  interior  north- 
west of  Savaii  The  ground  there  remains  barren,  and  is  covered 
with  lava,  tn^  and  sooriia  On  the  island  of  Upohi  there  aie 
two  femarhable  volcanic  mountains,  very  high  and  oonieaL  One 
of  these  is  in  the  centre  of  the  Aana  district^  called  Ti^Nia,  on 
the  top  of  which  is  an  extinct  ernter,  very  deep,  and  containing  a 
lake,  which  possesses  an  undeixround  aqueduct  rtinning  for  three 
or  four  miles,  and  debouching  from  a  cavern  about  a  mile  from 
the  shore,  and  thence  flowing  in  a  river  to  the  sea,  distinct  from 
two  streams,  which  are  fed  from  the  exterior  watershed  of  the 
mountain,  and  reach  the  sea  on  each  side  of  the  Aana  district. 
Massive  rocks,  volcanic  tufa,  and  ridges  of  cellular  lava  along  the 
shore,  and  in  wions  timcks  from  the  mountsin  side,  show  how 
extensive  an  eruption  must  have  taken  place  hen.  In  aome 
narta  black,  rugged  lava  rocks  fonn  an  iron-boimd  coast  and  ki 
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other  places  similar  hardened  lava  streams,  like  molten  metal, 
crop  up  along  the  shore,  or  lie  buried  in  the  sand  within  the 
lagoon. 

The  small  island  of  Aporima,  situated  between  Upola  and 
Savau,  i«  also  aa  anmistakable  crater.  It  rises  predpitoashrfrom 
thd  sea  on  three  sides,  with  a  narrow  chasm  on  the  norw  side, 
fonoing  the  entrance  to  the  island,  very  difficult  ol  aooes8»  except 
in  favourable  weather.  At  one  time  Aporima  was  an  impregnable 
fortress  to  the  people  of  Manono — an  adjacent  ialand«-«nd  gave 
them  preponderating  influence  in  time  of  war  ;  even  now  it  might 
be  converted  into  a  small  Gibraltar.  It  possesses  a  pleasant 
spring  of  water,  while  Manono,  the  larger  island,  is  destitute  of 
fresh  water.  An  ancient  legend  states  that  this  spring  formerly 
existed  ou  Mauono,  but  Mafuie,  the  god  of  earthquakes,  being 
angry  with  the  Manonoans,  took  it  away  from  them,  and  trans- 
ferred it  to  Aporima.  ThU  may  indicate  an  earthquake  disturb- 
ance at  some  distant  period. 

A  Submarine  Volcano. — On  12th  September,  1866,  the  people  of 
Tan  and  Olosenga,  the  eastern  islands  of  Samoa,  were  alarmed  by 
the  appearance  of  a  submarine  volcano,  which  burst  forth  between 
the  two  islands.  The  Rev.  Dr.  Turner  thus  described  the  event 
in  an  article  supplied  to  the  Sydney  Afornim^  Herald: — "  On  the 
7th  of  September,  18G6,  the  natives  of  Tau  and  Olosenga  were 
surprised  by  an  unusual  succession  of  earthquakes.  There  were 
three  or  four  in  the  course  of  an  hour.  On  the  night  of  the  9  th 
there  were  39  shools  in  all.  l%e  motion  first  was  but  a  slight 
tremulons  agitation,  but  its  continuance^  and  the  l^ldition  of  an 
unusual '  subterranean  groaninft'  fui  the  natives  called  it,  alanned 
everyone.  On  the  1 2th,  a  liwle  after  noon,  a  commotion  was 
observed  in  the  deep  blue  sea,  about  two  miles  from  Olosenga 
and  three  from  Tau.  It  appeslred  like  the  surf  breaking  on  a 
sunken  rock.  Some  thought  it  might  be  a  whale  blowing,  others 
that  it  was  a  great  shoal  of  hsh.  This  continued  all  day.  By 
break  of  day  on  the  13th  volcanic  action  was  unmistakable.  At 
first  tlie  eruptions  were  at  intervals  of  about  an  hour.  They 
went  ou  increasing  till  the  15th,  when  they  were  tifty  in  an  hour; 
and  then  for  thm  days  there  yf9»  one  continued  succession  of 
outbursts.  Hie  natives  looked  on  in  amacement  at  the  great  jeti 
of  mud  and  dense  columns  of  other  volcanic  matter  rising  in 
terriHc  grandeur  as  high,  it  is  said,  as  Hatafao,  a  mountain  of 
Tutuila.  That  would  be  2000  feet  or  more.  They  then  branched 
out  into  clouds  of  dust,  which  blackened  the  sky,  and  covered  up 
Olosenga  from  the  sight  of  the  people  on  Tau.  The  roar  of  the 
eruptions  and  the  collision  and  ci-ash  of  the  masses  of  rock,  met 
in  their  downward  course  by  others  flying  up,  were  fearful. 
Quantities  of  fused  obsidian,  too,  threw  oil'  fragments,  wliich 
shone  and  sparkled  in  the  sunshine  with  indescribable 
beauty,     ^o  fiame  appeared.     Only   once  or  twice  waa 
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there  a  gleam  of  fire  in  the  matter  thrown  up.  The  seA 
was  most  violently  agitated  in  a  great  circular  basin  half  a 
mile  In  duuneter  j  and  after  a  time  tibusre  was  a  8li|^t  sulphofoos 
tinge  in  the  ocean  for  miles  away.  Heaps  of  dead  fish  were 
wauied  ashore  on  Tan  and  Olosenga,  and  among  them  deep  sea 
monster^  six  and  twelve  feet  lon^  which  the  natives  never  mw 
before,  and  for  which  they  have  no  name.  The  sulphnroos 
vapours,  heat,  smoke,  and  ashes  soon  made  the  settlement  in 
Olosenga  unbearable,  and  the  natives  fled  to  a  place  on  the  south 
side  of  the  island.  A  slight  tremulous  motion  continued  to  be 
felt  on  the  land,  but  no  fissures  opened,  nor  did  any  hot  springs 
make  their  appearance.  The  ordinary  springs  of  fresh  water 
were  unaffected.  After  three  days  the  activity  of  the  volcano 
b^fian  to  abate,  and  two  months  afterwards  there  were  only  three 
or  four  eruptions  in  the  coarse  of  a  day,  and  the  height  to  which 
the  matter  was  thrown  up  was  reduced  to  30  or  40  feet  above  the 
level  of  the  sea."  The  action  ceased  on  29th  November,  but  burst 
<mt  again  the  following  January  like  a  great  spring  of  water, 
accompanied  by  seismic  tremors  on  the  islands.  This  continued 
till  March,  when  it  ceased  altogether.  The  captain  of  H.M.S. 
Falcon  was  directed  to  survey  that  part  of  the  ocean.  Nothing 
was  apparent  to  the  sight,  but,  on  soundings  being  taken,  a 
cone  was  discovered  at  91  fathoms,  and  the  surrounding 
soundings  gave  120  fftthoms  and  npwsdrds. 

In  the  New  Hebrides  Group  there  are  still  some  aotiTe 
volcanoes.  A  notable  one  eiists  on  the  island  of  Tsnna.  It  is 
described  by  Captain  Cook,  who  witnessed  it  in  August,  1774. 
Formerly  the  eruptions  were  yery  powerful,  and  would  vomit 
forth  great  stones  and  masses  of  scoriae  with  loud  reports.  It 
has  lately  become  more  quiet,  and  the  discharges  are  much 
suMued,  though  continually  giving  forth  columns  of  smoke  and 
eruptive  matter,  and  emitting  a  bright  light,  which  may  be 
seen  for  a  considerable  distance,  and  lava  flows  down  its  side. 
In  the  neighbourhood  of  this  volcano  there  is  a  sulphur  lake, 
wlddi  once  supplied  large  quantities  of  crude  sulphur  to  shippera. 
Around  the  aettve  crater  are  found  several  eitinet  craters  and 
hot  sulphurous  springs,  veiy  stron^y  impregnated.  These  latter 
are  used  medioinallj  by  the  natives,  and  sometimes  for  an  evil 
purpose  by  the  women.  Volcanic  dust  and  sulphur  are  borne  in 
the  air  for  several  miles.  Obsidian  is  found  near  the  volcano,  and 
also  a  stone  resembling  the  nephrite  of  New  Zealand.  The  soil 
of  Tanna  is  remarkably  rich  and  fertile,  black  alluvial,  and  mixed 
with  decomposed  trap.  On  the  island  of  Ambrym  there  were  till 
lately  two  volcanoes,  the  larger  of  which  is  3500  feet  high.  It 
has  recently  become  inactive,  while  the  eruption  of  the  smaller, 
on  the  opposite  side  of  the  idand,  has  ineressed  in  power.  The 
small  island  of  Tangoa,  nortii  of  Fat^  possesses  a  enter  partially 
extinct.   It  now  emits  only  hot  mud  and  steam.   In  some  places 
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the  ground  is  hot  enough  to  enable  the  natives  to  cook  their  food, 
by  burying  it  in  the  earth.  On  the  small  high  islands  of  Lopevi 
and  Paaoiu*  there  are  active  volcanos.  In  1881  a  submarine 
Tolcano  broke  forth  near  Traitor^s  Head,  Erronuuiga. 

In  the  Banks'  Islandsi  north  of  the  New  E&brideB,  aetiYO 
▼olcanoes  and  hot  springs  and  other  igneous  formations  exist. 

(2). — ^Eabtbquakbs. 

The  South  Pacific  islands  are  subject  to  frequent  earthquakes, 
of  more  or  less  magnitude.  The  oscillations  are  sometimes  very 
severe,  but  more  generally  of  slight  character.  Earthquakes  are 
not  confined  to  the  volcanic  islands,  but  are  experienced  also  on 
islands  of  eoral  fbnnatiott,  whioh  have  a  Toloanio  base.  The 
seismic  wave  is  seldom  Terttcal,  bat  chiefl j  hoiiionta],  generally 
(as  far  as  can  be  peroeived)  from  north-east  to  soath-west  I  have 
only  on  one  oocasion  remarked  any  rambling  sound  or  other 
accompanying  noise  often  noticed  in  many  vokanie  regions. 
Where  suitive  volcanoes  exist  the  shocks  are  often  accompanied 
or  followed  by  an  increased  outburst  of  the  volcano.  There  is  no 
active  volcano  now  in  the  Saraoan  Group,  though  earthquakes  are 
very  frequent.  As  l>efore  remarked,  at  the  early  part  of  the 
present  century  there  existed  a  volcano  on  the  northern  island  of 
Savaii,  which  occasionally  became  eruptive.  There  are  several 
extinct  craters  in  the  moontaans  of  Upola  and  Tataila  as  well  as 
on  Savaii. 

The  testimony  of  the  old  naitiyesisthat  the  shocks  of  earth- 
quakes were  mach  more  severe  in  olden  times.  The  reason 
assigned  for  the  present  change  was  that  the  god  of  volcanoes 

and  earthquakes,  named  Mafuid,  had  his  arm  broken  in  a  contest 
with  a  young  warrior,  since  which  time  he  has  been  able  to  shake 
the  earth  with  one  arm  only,  and  hence  the  shocks  are  compara- 
tively light.  It  may  be  interesting  to  the  lovers  of  folk-lore  to 
know  the  legend  as  related.  It  denotes  also  how  the  connection 
of  volcanic  actions  and  earthquakes  is  associated  in  the  minds  of 
the  natives.  The  legend  states  that  a  certain  chief  and  warrior, 
named  Talanga,  was  a  favonrite  of  the  god  Hafi^^  the  Samoan 
Yalcan.  This  god's  abode  was  in  the  crater  of  a  volcano.  Talanga 
was  admitted  to  the  regions  of  Mafai'^,  and  here  he  worked  a 
valuable  plantation  of  taro  (arum  isaUmiHm)^  whence  Talanga 
would  take  home  to  his  family  very  choice  taro,  which  excited  not 
only  the  admiration  of  his  family,  but  also  their  curiosity  to  know 
whence  it  came.  His  son,  Tiitii,  determined  to  find  out  the 
secret,  and  one  day  stole  (juietly  after  his  father  when  he  went  to 
the  plantation.  He  saw  him  ascend  a  mountain  until  he  came 
to  a  great  rock,  which  seemed  to  stop  further  advance ;  but 
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Talajiga  went  up  to  the  rook,  and  cried,  "  Rock,  rock,  divide  1 
I  am  Talanga,  come  to  work  my  plantation."    Immediately  the 
rock  divided  in  the  centre,  and  Talanga  entered.    The  son,  Tiitii, 
in  like  manner  approached  the  rock,  and  feigned  his  father's 
voice  with  the  same  "Open,  sesame, and  obtained  admittance  to 
the  land  of  Mafuie.    He  found  his  father  jit  work  in  hi.s  secret 
plantation.    His  father  started  up  on  seeing  his  son  there,  and 
warned  him  of  his  proximity  to  dsnger,  and  begged  him  not  to 
talk  aloud,  lest  Mafui^  should  hear  him  and  be  angry.  Looking 
around  on  the  new  scene  before  him,  Tiitii  disooverod  a  ooliiiim 
of  smoke,  and  asked  his  father  what  it  was.    His  father  told  him 
it  was  the  fire  of  Mafui^.      I  must  go  and  get  some^"  said  TiitiL 
"Don't,"  replied  Talanga,  "he  will  be  angry  and  devotu*  you." 
"  I  am  not  afraid,"  said  the  son  ;  and  otl'he  went  in  wild  bravado, 
singing  a  war  song,  and  descended  the  crater.     Mafuie  rushed 
out  upon  the  young  fellow,  exclaiming,  "  Who  are  you?  What 
do  yuu  want  here?"    "  I  am  Tiitii,  son  of  Talanga,  and  I  am  come 
fur  some  tire  to  cook  our  taro.  "    "  Take  it,  and  begone,"  shouted 
Mafuii§.    Highly  delighted  with  the  success  d  his  exploit,  Tiitii 
cetumed  to  his  father  with  some  burning  cinders.  They  thea 
quickly  made  an  oven  (an  easy  matter  for  nablTes),  and  wore 
about  to  place  the  taio  in  it  when  the  oven  blew  u^  put  out  the 
fire,  and  scattered  the  stones  about.    TeJanga  r^roved  bis  aoo 
for  his  temerity  ;  but  Tiitii,  nothing  daunted,  ran  back  in  a  rage 
to  Mafuie  and  abused  him,  exclaiming,  "  Why  have  you  broken 
up  our  oven,  and  put  out  the  tire  ?"    Mafuie  then  Hew  into  a 
passion,  and  rushed  out  upon  Tiitii,  and  wrestle<l  with  him.* 
Tiitii  caught  Mafuie  by  the  right  arm,  and  wrenched  it  otf.  He 
then  seized  the  other,  and  wuuld  have  twisted  it  otf  also,  but 
Mafui^  acknowledged  his  defeat,  and  begged  Tiitii  to  spare  his 
kft  arm.   **!  need  it^"  he  said,  *<to  hold  Samoa  level.   If  you 
leave  me  my  lelt  arm,**  he  promised,    you  shall  have  &b%  and 
you  may  always  ei^oy  cooked  food."   This  was  agreed  to^  and 
Mafui^  said,  "  Qo  now,  you  will  obtain  tire  in  every  wood  yov 
cut."    Since  then,  the  story  adds,  the  Samoans  have  readily 
obtained  fire  by  rubbing  one  piece  of  wood  against  another,  and 
also  that  Mafuie  has  since  only  been  able  to  give  slight  shakes  to 
Samoa,  by  means  of  a  long-handled  lever,  which  he  works  with 
one  hand  in  his  subterranean  regions.    This  legend  exists  al  ->o  in 
Tonga  and  Savage  Island  (Niu^)  in  somewliat  modiBed  forms. 

Among  the  records  of  earthquskes  which  occurred  during  mv 
residenoe  in  Samoa,  the  most  remarkable  are  those  which  took 
place  at  the  dose  of  1860,  from  the  26h  September  to  the  29th 
December.  There  were  seven  shocks  during  that  period.  On 
2iSth  September,  at  9.15  p.nL,  a  single  sharp  shock,  followed  by 


*  Wrestling  matehefl  w«re  {aToarit«  sports  with  tbe  uatiTes.  I  oft«n  met  a  Samoaa 
whose  right  arui  was  withand,  Itltt'vliiff  iieen  wrmolied  Ihmi  tti  wolgal^  and  tta  UfttoM 
broken  in  mob  a  boui. 
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horizontal  tremors  ;  28th  October,  about  noon,  a  slight  single 
shock;  9th  November,  at  6.10  p.m.,  double  shock,  the  second 
sharper  and  of  longer  duration  tYman  tiie  first ;  this  succeeded 
hy  another  ihock,  slight,  at  1 1p.m.  28tii  Deoember,  at  modnight, 
a  aingle  sharp  shoek ;  29th  Beoember,  7.4S  p.m.,  shodc  slight^ 
smgle.  These  sacoessiTe  visitations  are  seldom  so  frequent  An 
earthquake  of  more  than  usual  severity  in  Samoa  was  experienced 
on  22nd  February,  '61,  at  a  quarter  to  3  p.m.  The  shock  was 
double,  the  second  tremor  of  great  force.  The  following  day  two 
shocks  were  felt :  at  2.20  a.m.,  sharp,  severe  ;  4.15  p.m.,  slighter. 

A  peculiarity  regarding  the  recurrence  of  earthquakes  in 
Samoa  is  worthy  of  notice,  for  it  is  difficult  to  assign  a  reason  for 
the  phenomenon ;  the  visiuition  of  an  earthquake  is  often  succeeded 
by  another  in  about  a  fortnight.  Ihe  shocks  are  simultaneous 
on  the  islands  of  Upolu,  Savaii,  Manono,  Aporima,  and  Tatail% 
though  these  islands  lie  at  some  distance  from  each  other.  Last 
'September  severe  seismic  tremors  were  felt  in  Samoa»  eansing 
'grea.t  alarm.  They  hwted  for  three  minutes.  Buildings  trembled 
violently,  and  trees  swayed  as  in  a  gale.  Ships  at  anchor  in  the 
harbour  of  Apia  rocked  to  an  alarming  extent,  and  drncfged  their 
anchors,  although  the  sea  seemed  perfectly  calm.  Since  then,  news 
from  Apia  state  that  the  tremors  have  been  so  frequent  and 
forcible  that  some  of  the  residents  were  apprehensive  that  extinct 
volcanoes  were  again  about  to  become  eruptive. 

Earthquakes  are  experienoed  on  Hew  Caledonia  and  in  the 
neighbouring  Loyalty  Group.  They  are  neither  so  frequent  nor 
'so  severe  as  in  Sionoa.  New  Oaledooia  is  of  voloanio  origin,  and 
posseoes  a  chain  of  volcanic  mountains  and  hummocks  on  the 
coast.  There  is  no  active  roloano  now,  anrl  very  slight  trace  of 
any  having  existed  for  some  ages  past,  though  the  contour  of  the 
country  presents  unmistakable  evidences  of  volcanic  operations 
in  the  distant  past.  Mount  D'Or,  at  the  back  of  No^m(''^^  shows 
many  volcanic  features.  The  Isle  of  Pines  is  situated  at  the 
south  of  New  Caledonia,  and  is  of  similar  conformation. 

The  Loyalty  Group  is  composed  of  coral  Islands,  raised  upmi  a 
volcanic  base,  connected  with  Hew  Caledonia  and  ilie  lue  of 
Fines.  They  are  situated  on  the  south-eastern  side  of  New  ' 
Caledonia,  ninning  parallel  with  it,  from  85  to  60  miles  ttm  that 
island.  Earthquakes  are  simultaneously  felt  on  the  Loyalty 
.  Gronp^  New  Caledonia,  and  tiie  Isle  of  Pines,  denoting  a  common 
base.  New  Caledonia  is  surrounded  by  an  extensive  lagoon, 
enclosed  by  a  coral  reef  from  half  a  mile  to  two  or  three  miles 
from  the  mainland,  and  extending  still  further  at  the  north  end. 
Here  and  there  islets  are  formed  on  the  reef  and  plentifully 
interspersed  within  the  lagoon.  Uvea  (or  lai),  the  most  northern 
of  the  Loyalty  Group,  is  a  lagoon  island  (or  rather  islands),  the 
Inhabited  part  of  which  is  composed  Of  three  islands,  running 
from  north  to  south,  and  sepamted  from  ent^  otber  by  narnyw 
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lAiaiiDeli.  These  form  one  n<le  of  a  cuenlar  Uigoon,  whiek 
sMtofaes  oat  westward  for  fifteen  miles,  and  is  enclosed  by  a 
reef  and  numeroas  islets,  broken  by  three  navigable  in 
the  south,  BOuth-weBt,  and  northern  divisions.  The  deepest  part 
{li  the  li^joon  is  not  more  than  four  fathoms.  There  are  traces 
of  an  upheaval  of  the  Loyalty  Islands  at  three  periods.  Three 
distinct  water-lines  may  be  discerned  on  the  coast  of  each 
island  of  nearly  equal  heights,  in  the  northern  island  of  Uvt-a,  on 
the  southern  island  of  Mar(^,  and  also  upon  Lifu,  lying  Ijetween 
these  two.  There  is  not  a  great  difl'erence  in  the  height  of  these 
several  islands  on  the  seaboard,  about  150  feet  The  centre  of 
lifa  18  higher  than  any  other  part,  and  in  several  places  high 
coial  cliflb  exist  at  a  considerable  distance  from  the  ehore^ 
probably  denoting  that  that  part  of  the  island  was  of  earlier 
formation  than  the  lower  land  on  the  coast.  It  is  also  evident 
that  the  island  of  lai  at  one  period  was  merely  an  atoll;  for, 
runninc:  through  its  centre  ai  e  lakes,  lagoons,  and  low  marsh- 
lands, which  probably  supply  the  place  of  the  lagoon  of  the  atoll. 
Great  changes  have  evidently  taken  place  in  the  group  from 
seismic  disturbances. 

The  most  alarming  series  of  earthquakes  I  experienced  in  the 
Loyalty  IsUmds  occurred  in  March,  1875.  This  was  acoom- 
panied  by  a  disastrous  tidal  wave^  causing  serious  destmctioii 
of  property  and  loss  of  life,  on  the  neighbouring  islands  of 
Lifu.  The  tremors  were  the  most  severe  and  frequent  of  any 
I  had  ever  felt,  and  the  natives  said  they  never  before  knew 
anything  like  it.  The  first  shock  came  at  midnight  of  Sunday  ; 
a  second  tremor  was  felt  at  3.15  a.m.  on  ^londay  :  nnd  a  third 
shock  at  G.-SO  a.m.;  a  fourth  at  7.10  a.m.;  and  a  fifth  alx)ut  an 
hour  afterwards.  On  Tuesday  fort'ncKjn  there  were  two  slight 
tremors,  a  sharp  shock  at  3.30  p.m.,  ami  a  very  severe  continuous 
tremor  at  8.30  p.m.,  similar  in  force  to  that  on  Sunday  midnight. 
The  following  evening  at  a  quarter  to  6,  there  was  another  sl^ht 
tremor,  and  a  little  mer  10  am.  on  FHday  there  was  a  similar 
oscillation.  I  noted  the  time  on  Uv^  and  found  they  were 
simultaneously  felt  on  the  other  islands  of  the  group  and  on 
*  Kew  Caledonia.  This  continued  succession  of  tremors  was  quite 
phenomenal,  and  the  cause  is  diihcult  to  deiine.  It  was  supposed 
to  have  arisen  from  some  unusual  outbursts  on  the  volcanic 
islands  of  the  New  Hebrides. 

Of  late  years  very  great  clianges  have  taken  place  in  the  New 
Hebrides  from  earthquakes  and  palpable  upheavals  on  some  of 
the  islands.  '  Fort  Resolution,  Tanna,  which  formerly  was  a 
aeonre  anchorage  lor  vessels  of  large  burthen,  has  lately  become 
quite  shallow,  except  at  the  mouth  w  tiie  bay.  The  Bay  of  Pango, 
Eat^  (Sandwich  Islands),  has  also  quite  changed  in  character. 
Where  vessels  could  Iwmerly  anchor  the  water  is  too  shallow 
BOW  for  such  a  purpose.   The  volcano  on  Tanna,  althoiigh  still 
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active,  has  become  less  eruptive.  On  the  island  of  Ambrvm,  also, 
a  great  change  has  occurred,  as  previously  noticed,  and  the  larger 
▼olwo  is  extinct,  but  the  nnaUer  one^  on  the  other  aide  of  tiie 
idaiid,  has  become  more  active.  On  the  hill  aide  of  Dillon'aBay, 
Erromanga,  I  was  struck  hy  the  peculiar  geological  formation ; 
interspersed  with  basaltic  and  lava  rocks.  I  observed  here  and 
there  blocks  of  coral,  indicating  that^  at  some  period,  that  part  of 
the  land  had  been  below  the  sea.  Along  the  shore,  outside  the 
bay,  high  cavernous  cliffs  are  seen.  These  are  of  coral  and 
volcanic  formation,  and  must  at  one  time  have  been  below  the  sea* 
for  coral  polypes  do  not  work  above  high-water  mark. 

(8).— The  Tioss. 

A  remarkable  phenomenon  in  reapeet  to  the  tideaof  the Paoifie 
has  been  observed  from  the  time  of  the  earlieat  settlement  in  the 
Windwards  and  Society  Islands,  viz.,  the  singular  deviation  from 
the  universal  rule  of  tides  beinf?  <»overned  by  lunar  and  solar 

attractions.  In  this  part  of  the  Pacific  high-water  occurs  about 
noon  and  ;it  midnight,  and  the  rise  is  very  limited — not  exceeding 
fifteen  or  eighteen  inches.  The  ebb  tides  occur  correspondingly 
at  about  6  o'clock  in  the  morning  and  6  in  the  evening.  Regard- 
ing this  phenomenon,  the  Rev.  Mr.  Nott,  one  of  the  earliest 
missionaries  at  Tahiti,  wrote  in  lb34  : — "From  what  I  have 
observed  during  a  long  residence  here,  the  rise  cl  the  tide  is 
seldom  more  than  a  foot  or  fifteen  inches,  and  there  is  no  differ- 
ence between  what  is  called  the  neap  and  the  spring  tides ;  or,  in 
other  words,  there  is  no  difference  in  the  tides  at  Tahiti,  whether 
it  be  the  full  or  change  of  the  moon,  half-moon,  or  quarter. 
There  is,  however,  sometimes  a  higher  sea  about  the  change  of 
the  moon,  because  a  change  of  the  wind  then  frequently,  but  not 
always,  happens.  Nevertlieless,  the  higher  sea  is  not  a  higher 
tide,  but  it  is  owing  to  the  chan<;e  of  the  wind,  or  some  great 
commotion  at  a  distance,  and  never  lasts  more  than  four  or  Hve 
days,  during  which  time  the  tides  continue  as  usual,  namely,  high 
or  full  tide  about  noon  (or  from  12  to  1  in  the  day)  and  about  12 
at  night,  and  ebb  tide  about  6  o'clock  in  the  morning,  and  about 
the  same  hour  in  the  evening.   This  is  uniformly  the  time  of  full 

and  ebb  tides  at  Tahiti  At  the  islands  of  Tubuai 

and  Raivavai  the  tide  is  much  greater  than  at  Tahiti,  rising  about 
two  feet  and  a  half."  (Tyerman  and  Rennet's  Voyage  Round  the 
Worldy  p.  viii.)  Other  missionaries,  his  contemporaries,  contirni 
these  remarks  of  Mr.  Nott ;  one  of  these,  the  Rev.  D.  Darling, 
whose  station  was  at  Bunaauia,  at  the  western  side  of  Tahiti, 
adds — "  That  the  natives  can  always  tell  when  it  is  midnight  by 
|;oing  to  the  seashore."  Captain  Cook  remarked  this  peculiarity 
m  the  Georgian  and  Society  Islands,  but  his  editor  faus  into  an 
error  by  supposing  that  this  fixed  time  of  the  ebb  and  flow  d  the 
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tides  and  the  limited  rise  prevailed  in  the  other  islands  til* 

Pacific.  In  a  note  in  the  Voyages^  speaking  of  the  Friendly 
Islands,  he  said,  **  At  these  islands  the  tides  are  more  conaiderablB 

than  at  any  other  of  Captain  Cook's  discoveries  in  this  ocean — 
that  are  situated  within  either  tropics.  At  Annamooka  it  is  high- 
water  near  6  o'clock  on  the  full  and  change  of  the  moon,  and  the 
tide   rises   and    falls  about   six   feet   upon   a  perpendicular. 
In     the     harbour     of     Tongataboo     the     tide     rises  and 
falls    four  feet  and  a  half  at  the  quadratures/'  {Cook's 
Vpages,    fol.    ed.    p.   470).      The    Rev.    Mr.    Ellis,  a 
misdonaxy  who  spent  some  years  in  the  Sandwich  and  Society 
Islands,  mils  into  a  similar  mistake.  In  his  P<ffynesian  Researchts^ 
he  says,  "Among  the  natural  phenomena      the  South  Se» 
islands,  the  tide  is  one  of  the  most  singular,  and  presents  as  groat 
an  exception  to  the  theory  of  Sir  Isaac  Newton  as  is  to  be  met 
with  in  any  part  of  the  world.    The  rising;  and  falling  of  the 
waters  of  the  ocean  appear,  if  influenced  at  all,  to  be  so  in  a  small 
degree  only,  by  tho  monn.    The  height  to  which  the  water  rises 
varies  but  a  few  inches  during  the  whole  year,  and  at  no  time  is 
it  elevated  more  than  a  foot,  or  a  foot  and  a  half."    (Vol.  4, 
p.  28).    The  writer  on  the  subject  of    Waves,"  in  the/V«ify 
Cyciopadia^  speaking  of  the  tide-wave  in  the  Pacifie,  says,  In 
the  Facifle  Ocean  the  general  direction  of  the  tide-wave  is 
from  east  to  west;    but  the  heiglits  of  the  tides  are  small, 
not  exceeding  two  feet  at  tlic  islands   of   the   South  Sea. 
It  is  ob<?erved,  however,  by  Mr.  Whewell  i^Phil.  Trans.,  1833) 
that  this  must  not  be  understood  to  be  the  tide  which  would  In; 
raised  if  the  \\  liole  earth  were  covered  with  water,  on  account  of 
the  modifications  produced  bv  the  form  of  the  continent  of  South 
America.    The  most  eastern  part  of  New  South  Wales,*  between 
25  deg.  and  30  deg.  south  lat.,  has  the  high-tide  earlier  than 
points  which  are  situated  towards  the  north  or  south  of  that 
tract.    Peculiarities  in  tides,  arising  from  the  Interference  of 
waves,  occur  in  many  difihrent  places.    In  the  middle  of  the 
North  Sea  there  is  supposed  to  be  a  considerable  space,  within 
which  the  tide  produced  by  the  waves  coming  from  the  north  and 
south  takes  place  at  one  time.    And  Mr.  Whewell  states,  on  the 
authority  of  Captain  Hewett,  tliat  about  the  Ower  Shoal  there  is 
no  sensible  rise  of  the  tide  till  three  hours  after  tlie  time  of  low 
water ;  but,  when  the  ebb-stream  has  nearly  ceased,  there  is  a 
sudden  rise  of  live  or  six  feet,  so  that  nearly  the  whole  rise  of  the 
tide  occurs  in  the  last  three  hours."  This  writer  has  repeated  the 
misleading  statement  that  the  phenomenon  noticed  in  the  eastern 
islands  is  the  rule  throughout  the  Pacific.  Sndi  is  far  from  being 
the  case,  and  the  oscillations  of  the  tide-wave  in  all  the  other 
islands  I  find  are  governed  by  the  lunar  and  solar  influences  as 

*  Fomcrly;  bow  north  of  Hew  Sonth  Wakt  i«J  ■oittyhf  Qnwflrtlmnd. 
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in  other  parts  of  the  world.  In  Samoa  and  the  adjacent  groups 
the  difference  of  ebb  and  flow  is  from  five  to  six  feet.  At  the 
HarqueMs  the  rise  of  the  tide  seldom  ezoeeds  two  feet^  hat  Mi&t 
group  is  in  the  vieiiiity  of  Tahiti — ahont  600  miles  to  the  north- 
easts 

I  am  not  acquainted  with  the  views  of  modem  hjrdrographers 
respeeting  this  phenomenon.  It  is  a  question  which  arouses 
inquiry,  and  offers  an  interesting  subject  for  investigation.  What 
are  tho  disturbing  influences  which  thus  interrupt  the  wave-tide 
in  this  part  of  the  Pacific?  and  why  are  the  times  of  ebb  and  flow 
so  fixed  at  6  and  12  o'clock  in  the  day  and  night?  The  late 
Rev.  W.  Mills,  a  scientific  missionary  of  Samoa,  difiidently 
ventured  many  years  ago  a  few  ideas  with  regard  to  the  elucida- 
tion of  the  matter — ^not»  however,  as  a  decision,  but  hy  vny  of 
suggestion.  He  remailced,  "When  others  have  contented  them- 
selves  in  merely  giving  their  observations,  without  attempting  to 
account  for  the  diversity,  T  can  hardly  venture  a  single  suggestion 
to  solve  the  difficulty.  If  Professor  Whewell's  Map  of  (>>-tidal 
Lines  be  correct,  the  tide  travels,  on  the  western  coast  of 
America,  from  north  to  south,  between  Acapulco  and  the  Straits 
of  Magellan ;  while  from  the  former  it  travels  northward  and 
westward.  The  first,  most  likely,  moves  south  until  it  meets 
with  the  great  tidal  oscillation,  which  proceeds  with  great  rapidity 
in  a  westerly  direction,  round  Cape  Horn.  There  is,  then,  no 
diffieolty  in  concaving  that  between  tiiese  two  great  tidal  waves, 
running  in  an  ellipsis  to  the  westward,  the  Society  Islands  are 
left  in  the  intervening  space,  or  what  a  Scotchman  would  call  a 
*  strath,'  unaffected  by  either  of  these  waves,  but  still  subject  to 
the  solar  oscillation,  which  may  form  apart  from  that  of  the 
lunar.  The  tide-wave  on  the  north  will  be  inclined  to  the  south 
according  to  the  moon's  excursions  in  declination,  or  southing ; 
and  this  may  account  for  the  div<'rsity  at  times  of  hijLjh-water 
being  frequently  an  hour  l>efore  or  after  noon,  just  as  tlie  base  of 
the  lunar  wave  may  advance  more  or  less  to  the  south,  l>y  the 
moon's  declination  and  parallax." — (Samoan  Rep<irter^  September, 
185S.) 

(4). — Tidal  Waves. 

Another  striking  phenomenon  in  the  Pacific  connected  with 

the  rising  of  the  ocean,  and  one  of  tremendous  power,  oft^n 
producing  terribly  destructive  effects,  is  the  tidal  wave,  caused 
by  the  oscillation  of  earthquakes  producing  a  similar  oscillation 
of  the  ocean.  Tidal  waves  arise  ;is  suddenly  and  unexpectedly 
as  the  visitation  of  earthquakes,  and  often  overwhelm  districts 
and  engulph  the  inhabitants  without  a  moment's  warning,  and 
ent  off  an  means  of  escape.  During  my  residence  in  Samoa  and 
the  Loyalty  Islands,  I  have  occasionally  witnessed  this  alarming 
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visitation.  The  first  occurred  in  Samoa  on  29th  September, 
1849,  about  9  o'clock  in  the  morning.  At  that  hour  the  s^a 
suddenly  receded  from  the  shore  at  a  rapid  rate,  and  continued 
to  fall  till  the  reef  was  left  quite  bai*e,  and  the  surface  standing 
about  eighteen  inches  out  of  the  water.  In  about  three  minutes 
the  sea  returned  and  rose  to  half-tide,  thus  making  the  fail  aud 
riw  to  about  five  feet.  Immeduitelj  the  sea  aoain  leoeded,  and 
flowed  back  to  its  proper  height  Then  the  soaden  rise  and  fall 
were  repeated*  three  times  within  an  hour.  The  osciHation 
continued  between  11  a.  m.  and  noon ;  and  after  this  the  tide  rose 
in  its  normal  state.  About  half-ebb,  between  3  and  4  p.m.,  the 
sea  suddenly  rose  again,  and  flowed  to  the  shore  above  high-water 
mark,  and  ebbed  quietly  to  its  former  position  ;  and  then  again 
arose  to  high-water,  and  continued  oscillating  till  a  quarter  past 
4  p.m.  The  sea  then  resumed  ebbing  in  its  ordinary  manner. 
There  were  no  e^rth-trejiiors  perceptible  in  Samoa,  and  the  wind 
was  moderate.  Similar  oscillations  were  noticed  at  the  same 
time  on  Anel^mm,  Kew  Hebrides,  1300  miles  distant. 

The  next  recorrenoe  of  a  tidal  wave  in  Samoa  was  witnessed  in 
1863.  It  was  not  so  continuous,  but  of  larger  magnitude^  in 
many  places  overflowing  the  shore,  and  doing  considerable 
damage.  Being  absent  from  Samoa  at  the  time^  I  have  no 
particulars  of  the  event. 

A  terrible  catastrophe  of  this  kind  occurred  on  the  north-east 
side  of  Lifu,  Loyalty  Islands,  on  Sunday  night,  28th  March,  1S75. 
Twenty -six  lives  were  sacrificed,  chiefly  of  women  and  young 
children.  Nothing  more  serious  was  felt  in  the  neighlK)uring 
islands  of  Mare  and  Uvea  beyond  the  repeated  succession  of  earth- 
tremors  already  described.  On  Lifu  the  tidal  wave  rose  more 
than  twelve  feet  above  the  shor^  and  swept  over  the  land,  bearing 
down  with  irreststible  force  everything  within  its  impetuous 
course.  In  an  instant  all  the  native  houses  within  its  reach  were 
hurled  into  a  mass  of  ruins,  whirling  hither  and  thither  where 
the  swirling  waves  bore  them.  The  unfortunate  natives  were 
hardly  aroused  from  sleep  by  a  sharp  shock  of  earthquake  when 
the  sea  burst  upon  them,  and  they  wore  buried  under  their  fallen 
houses,  and  swept  they  knew  not  whither.  In  some  of  the  low- 
lying  villages  along  the  shore  scarcely  a  house  was  left  standing, 
and  the  land  and  beach  were  strewn  with  ruins.  The  taro  patches 
in  marsh-lands  in  the  hdUows  were  covered  with  boxes,  articles 
of  furniture,  implements,  and  didris  of  fallen  houses,  dw.  When 
the  sea  subiddedy  heaps  of  fishes  and  turtles  were  f oimd  along  the 
ooast^  and  even  far  inland.  Several  remarkable  and  narrow 
escapes  were  experienced.  Some  of  the  poor  natives  managed  to 
extricate  themselves  from  the  ruins  of  their  huts,  and  to  cling  to 
the  cocoanut  trees  against  which  they  were  hurled  by  the  rush  of 
the  sea.  One  hut,  with  its  inmates,  was  carried  out  to  sea  by 
the  receding  wave.    A  lad  got  clear  of  the  ruins,  aud  swam  to  a 
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cutter  that  was  also  being  borne  out  to  sea  ;  the  next  minute  the 
wave  returned  and  swept  the  cutter  ashore,  and  stranded  it  on 
the  ruins  of  the  store  of  its  owner.  An  infant  was  found 
entangled  in  its  bed  olothee  in  the  branches  of  a  tree,  about 
twelve  feet  above  the  ground.  A  cutter  was  sailing  by  at  the 
tune  of  the  ocean's  irruption,  and  the  mate  was  alarmed  by  finding  . 
the  vessel  close  to  the  reef  when  he  thought  they  were  three 
miles  off.  He  gave  orders  to  put  the  vessel  about,  but  before 
this  could  be  done  he  saw  they  were  fast  drifting  awcay  from  the 
threatening  danger.  In  addition  to  the  twenty-six  who  lost  their 
lives,  many  others  were  injured  by  blows  from  the  falling  houses, 
and  by  being  d<'ished  against  the  trees,  tfcc.  Large  coral  rocks  that 
formerly  stood  iu  the  lagoon  were  swept  up  on  to  the  beiich,  and 
big  trees  also,  not  belonging  to  the  group,  were  afterwards  found 
stranded  on  the  rocks  and  shore.  These  had  probably  been 
carried  &om  the  New  Hebrides  or  other  northern  islands. 

(6). — ^HUBBIGANSB  AND  OtOLONIS. 

During  seven  months  of  the  year,  from  April  to  October 
inclusive,  the  ordinary  trade  wind  prevails.  Near  the  equator* 
this  wind  is  eastHwuth-^ast,  but  higher  up,  near  the  temperate 
lone,  they  are  a  little  more  southerly.  Mariners  aver  that  of  late 
trade  winds  have  proved  very  irregular.  This  may  be  a  mere 
supposition.  They  commence  about  9  o'clock  a.m.,  and  continue 
till  5  p.m.,  generally  with  greater  force  about  2  p.m.  They  are 
strongest  in  the  vicinity  of  large  islands  and  groups,  on  account 
of  the  greater  rarefaction  of  the  atmosphere  in  those  regions  and 
the  more  abundant  evaporation  occasione<i  by  mountainous  lands. 
This  variation  I  have  remarked  during  my  experience  in  Sanioa, 
the  New  Hebrides,  and  the  Loyalty  Islands.  After  sundown  a 
gentle  land  breeze  is  felt  near  ike  coast  of  the  larger  islands,  and 
this  in  Samoa  is  surcharged  with  moisture^  causmg  an  appreciable 
hil  in  the  barometer,  and  thermometer  likewise,  especially  in  the 
middle  of  the  year. 

As  the  sun  reaches  the  summer  solstice  the  monsoon  season 
begins,  and  the  winds  become  very  variable,  often  accompanied 
with  heavy  rain  and  thunderstorms,  gales,  hurricanes,  and  calms. 
The  wind  now  ])lows  frequently  from  the  north  and  north-west, 
strongest  from  January  to  March.  Hurricanes  and  cyclones,  of 
more  or  less  magnitude,  occur  during  these  months,  particularly 
the  last,  to  which  the  islands  situated  between  10  deg.  and  24  deg. 
are  mostly  exposed,  especially  those  lying  between  15  deg.  and 
34  deg.,  as  fivqueatiy  experienced  in  the  New  Hebrides  and 
Hervey  Groups.  The  Georgian  and  Society  Islands,  in  the  east^ 
and  New  Oaledonia,  in  the  west,  thou^  wHhin  the  belt,  escape 
the  destructive  influence  of  the  cyclones  ;  probably  the  vicinity 
ol  ^  American  continent  on  the  one  hand,  and  Australia  on  the 
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other,  presents  some  deflective  forces  which  c^nse  a  divergence  in 
the  cyclone.  Seldom  a  year  passes  without  a  severe  gale  or 
huri  icane  in  these  latitudes.  These  are  ordinarily  preceded  by 
close,  sultry  weather,  with  a  mtirky  sky.  The  barometer  flails 
rapidly,  or  oBeillAttt,  betireen  30  and  t9  deg. — Bometbam 
ainkft  as  low  iks  28  d^.  50  siec.;  even  i&e  native  (<Hr  tafttuml) 
barokneter  gives  immistuakble  indications  of  an  at>proacfaing  storm. 
The  gald  generally  commences  in  the  south,  and  veera  TOQiid  to 
the  west  and  north-west,  which  is  the  culminating  pointy  axul 
blows  strongest.  The  sea  rises  to  a  tremendous  heii^ht,  sweeping' 
in  long  and  overwhelming  waves.  Ono  vessel  near  Samoa 
suddenly  foundered  by  such  a  wave  breaking  over  her  and  carry- 
ing her  down  stern  foremost. 

At  Christmas,  1848,  I  first  experienced  this  cyclone  storm  in 
Samoa.  It  irM  very  powerful  on  the  north  side  o£  Upolu,  but  on 
the  south  dde  and  on  the  other  islands  it  was  scarcely  fdt  In 
some  places  the  wind  gyrated  like  a  whirlwind.  Near  my  reai- 
dence  I  observed  the  roof  of  a  native  hat  torn  bodily  off  from  ita 
supporting  posts  and  whirled  in  the  air  for  a  time,  and  then  oaat 
down  in  fragments  a  considerable  distance  away.  A  still  more 
severe  hurricane  occurred  in  April,  1850,  and  was  widely  rxton- 
sive  and  continuous,  lasting  for  two  days,  with  a  brief  interval  in 
which  the  rain  poured  down  in  torrents.  My  house  was  unroofefl, 
and  not  a  native  hut  was  left  standing  in  the  district.  Stone 
churches  were  either  unroofed  or  blown  down,  and  the  land  waa 
strewed  with  fallen  trees.  Some  natives  wm  killed  and  otheca 
wounded  by  falling  houses  and  trees ;  one  man  was  killed  by  a 
rock  falling  upon  him.  Three  vessels  at  anchor  in  the  harbour 
of  Apia  were  driven  ashore  and  wrecked ;  another  foundered  at 
the  entrance  to  the  harbour,  while  endeavouring — like  H.M.S. 
Calliope^  in  March  last — to  escape  out  to  sea  ;  and  a  small  cutter 
went  down  at  her  anchorage  l)y  a  sea  sweeping  over  it. 

The  next  severe  hurricane  in  Samoa  was  experienced  in 
January,  '65.  The  neighbourhood  of  Apia  harlx)ur  was  especially 
exposed  to  its  fury.  The  German  barque  Alstcr  was  driven  on  to 
the  reef,  and  all  hands,  with  one  exception,  were  lost.  In 
March,  79,  another  cyclone  swept  over  Upolu,  but  the  current 
took  a  fsvourable  direction  for  the  shipping  at  Apia,  so  that  the 
vessels  were  able  to  ride  out  the  gale.  Again,  in  March,  '83,  a 
destructive  hurricane  was  experienced  in  Samoa^  and  the  IslsAd 
of  Upolu  suffered  severely,  and  a  large  number  of  houses  and 
trees  were  destroyed.    Several  vesssel  and  ten  lives  were  lost 

The  latest  catastrophe  occasioned  by  a  hurricane  in  Samoa  is 
that  which  has  become  painfully  familiar  to  us  in  Australia,  and 
of  historical  interest  universally,  occurred  last  March.  The  height 
of  the  storm  burst  with  unexpected  suddenness  and  strength 
upon  the  roadstead  of  Apia  B^.  At  that  time,  unfortunately, 
there  was  a  larger  amount  of  shipping  in  tha  bay  than  on 
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any  former  oocarion.  Besides  several  merchant  vessels  and  small 
trading  craft,  there  wm  no  lew  tliAa  semi  war  stoamert  lying  at 
anchor — three  German,  three  AmeriQan,  and  one  British,  the 
fsmons  CaUhpe,  which  so  manrellously  escaped  destruction  when 

the  other  vessels  were  either  driven  ashore  or  on  to  the  reef. 

Notwithstanding  the  brave,  noble,  and  self-sacrificing  eflforta  of 
the  natives  of  Apia  to  rescue  the  shipwrecked  mariners,  a  large 
number  of  the  seamen  and  officers  perished  in  the  raging  waters  ; 
in  all,  upwards  of  150  lives  were  lost,  among  them  some  of  the 
brave  Samoans  who  went  to  the  rescue. 

The  lamentable  event  will,  it  is  to  be  hoped,  convey  a  useful 
lesson  to  captains  of  ships  and  others  not  to  despise  the  indications 
given  by  the  weather  and  the  readings  ol  their  barometers,  to 
place  undue  credence  on  the  statements  of  residents,  not  generally 
welUnlormed,  that  the  gathering  storm  will  be  bat  partial  and 
speedily  pass  off  The  spiral  movement  of  a  cydone  current  may 
snddeniy  burst  witb  overwhelming  power  on  a  spot  which  had 
just  previously  been  considered  to  have  escaped  the  force  of  the 
hurricane. 

There  are  really  no  secure  harbours  in  Samoa,  the  New 
Hebrides,  and  the  Loyalty  islands  during  the  monsoon  season. 
The  Bay  of  Pangopango,  in  Tutuila,  which  is  land-locked,  presents 
the  safest  anchorage ;  but  it  is  narrow,  open  to  the  south-east 
trader  and  has  a  mdden  rook  near  Uw  entrsnoa  Captains  of 
•■iling  ▼essals,  therefore^  rarely  enter  the  harbour ;  and  baffling 
winds,  occasioned  by  the  mountains  and  gullies  on  eitiier  side^ 
oflbr  another  impediment  to  its  navigation,  except  by  steam 
power.  Fagaloa  Bay,  at  the  east  of  Updu,  is  also  an  unsafe 
harbour  from  similar  reasons ;  and  deep  water  prevails  to  within 
half  a  mile  of  the  extreme  end  of  the  bay. 


2.  -EARLY   DISCOVERY,    EXPLORATION  AND 
PHYSICAL  GEOGRAPHY  OF  AUSTRALIA. 

By  A.  C.  Macdokald,  F.H.G.S. 


3.— AUSTRALIA]^  EXPLORATION. 

By  P.  O.  MOBLLBR. 


4.— ANTARCTIC  EXPLORATION. 
By  Oommander  Obawfobd  Pasoo,  R.N.,  F.R.G.S> 
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5— ON  THE  DISTRIBUTION  OF  LAND  AND  WATBB 
ON  THE  TERRESTRIAL  GLOBE. 

By  J.  J.  Wild,  Ph.D.,  F.R.G.S. 


6— ANTARCTIC  WHALING  IN  THE  OLD  DAYS. 
By  J.  J.  Shiixinglaw,  y.P.R.G.S.  Aust. 
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ECONOMIC  AND  SOCIAL  SCI£NC£  AND 

STATISTICS. 

J'rcsident  of  Section  :  R.  M.  Johnston^  Esq,^  J\L.S., 
Ke^strar  General  of  Tasmania. 


1.— CUB  MEAT  SUPPLY. 

By  H.  H.  Haytek,  C.M.G. 

Mb.  Goohlah,  the  Government  Statistician  of  New  South  Wales, 
some  time  since  published  a  series  of  calculations  in  r^ard  to  the 
sapply  ol  meat  in  continental  Australia,  and  the  probability  of 
its  continuing  to  be  sufficient  for  the  wants  of  the  fast-increasing 
population.  As  the  rosult  of  his  investigations,  Mr.  Coghlan 
cmno  to  the  conclusiun  tluit  for  many  years  to  come  the  sujiply  of 
mutton  would  Ije  amply  sutJicient,  but  that  the  demand  for  beef 
would  probably  overtake  the  supply  in  the  course  of  six  years. 

At  first  sight  it  appears  hardly  probable  in  a  scantily  populated 
c»»untry  like  Australia,  with  millions  of  sheep  and  cattle  roaming 
at  large  on  plain  and  hill,  having  also  immense  tracts  suitable  for 
pastoral  purposes  still  unstocked,  that  there  should  be  any  danger 
of  the  meat  supply  falling  short;  still,  since  an  experienced 
statisticiaii,  after  much  patient  investigation,  has  pronounced  that 
the  danger  exists — at  any  rate^  so  nur  as  the  supply  ol  beef  is 
concerned — the  matter  certainly  merits  to  be  fully  enquired  inta 
Mr.  Coghlan  starts  with  the  assumption  that  Uie  pc^mlatioii  of 
Australia  is  increasing  at  the  rate  of  4  per  cent,  per  annum. 
This,  it  may  be  observed,  is  a  faster  rate  than  that  at  which  the 
population  of  any  country,  starting  with  a  population  as  large  as 
that  Australia  contains  at  the  present  time,  has  ever  l)een  known 
to  increase  for  lon<^  together,  and  would  result  in  the  population 
doubling?  itself  in  rather  less  than  eigliteen  years,  which  is  an 
unheard-of  result.     It  is  true  that  since  1881  the  population, 
according   to   estimates   made   in   the  different  colonies,  luis 
apparently  increased  at  the  annual  rate  of  rather  over  4  per 
cent.,  but  fUs  estimate,  if  correct,  which  is  doubtful,  must  be 
looked  upon  as  quite  exceptional  and  impossible  to  be  sustained. 
The  present  rate  of  increase  by  excess  of  births  over  deaths  is 
something  under  2  per  cent.,  which  being  much  higher  than  the 
rate  premliAg  in  any  other  ooontry,  may  also  be  expected  to 
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fall ;  but  supposing  it  to  continue,  and  another  1  per  cent,  to  be 
allowed  for  excess  of  immigration  over  emigration,  or  3  per  cent, 
in  ally  this  is  quite  as  high  a  rate  of  increase  as  is  at  all  Ukelj  to 
be  reaUsed,  and  one  which  would  admit  of  the  population  dooUin^ 
itself  in  22^  jean,  or  in  a  diorter  period  by  2^  years  Huai  the 
unprecedently  short  time  in  which  the  popalation  of  the  United 
States  has  liecome  doubled. 

The  othcial  statistics  of  past  years  afford  no  guide  as  to  what 
the  increase  in  the  numbers  of  sheep  and  cattle  has  been  in  the 
past  or  is  likely  to  Ije  in  the  future,  as  those  statistics  have  been 
based  upon  estimates  which,  in  the  few  ca.ses  in  which  an  attempt 
has  been  made  to  verify  them  at  a  general  census,  have  Ijeen 
found  to  be  quite  erroneous.  Their  unreliable  character,  more- 
over, is  borne  out  by  the  fluctuations  which  the  figures  would 
make  it  appear  had  taken  place  in  the  rates  of  increase  «t  the 
difierent  periods^  as  shown  in  the  following  table : — 


Appabbht  Ivobbasb  or  thb  NuiiBva  of  Shsbp  avd  Catom 

IK  AU8TEALIA  AT  QUQIQVBinilAL  FSBIOMi 


Eb66p. 

Cattle. 

VumlMr. 

AppM«nt  Qninquennial 
htanum. 

EatiOMttd 
MmubflFa 

Apparent  Qamqueiui;ikl 

Kamerical. 

C'nfstnl 

N'unierical- 

OentesimaL 

1863 

24319«812 

8,868^688 

1868 

39,846,008 

14,526,696 

58-53 

3,592,796 

-  260,892 

-6-77 

1873 

48,948^676 

4,602,668 

11-70 

6,243,204 

1,660^4(08 

4608 

1878 

49,737,&31 

5,788,955 

1317 

6,733,941 

1,490,737 

28*48 

1883 

68,164W 

18,416,807 

87-06 

7,568,618 

884^077 

12-89 

1888 

80,028,442 

11,874,214 

17-42 

8,172.821 

608,703 

7-98 

The  figures  in  the  table  would  appear  to  indicate,  in  regard  to 
sheep,  that  wliilst  the  large  increase  o£  59  per  cent,  took  place 
between  1863  and  1868,  the  increase  was  only  12  per  cent, 
between  1868  and  1873,  and  no  more  than  13  per  cent.  betwe«'n 
1873  and  1878;  that  it  rose  to  37  per  cent,  between  1876  and 
1883,  and  was  only  17  per  cent,  between  1883  and  1888  ;  also,  in 
regard  to  cattle,  that  there  was  an  actual  falling-otf  of  7  per  cenL 
between  1863  and  1868,  followed  by  the  large  ipcrea^  of  46  per 
cei^t.  in  the  next  quinqueimial  period,  by  the  increase  of  28  per 
cent  between  1873  and  187$  12  per  cent  b^ween  1878  and 
1883,  and  only  8  per  cent  between  1883  and  18188. 
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Such  irregularitieB  show  ihe  fignm  to  be  utterly  unreliable.  It 
iM  therefore  neoeesary  to  take  the  eetimated  numben  as  they 
stand  at  the  present  time,  and  to  find  what  the  possible  rate  of 
increase  would  be  after  deducting  the  numbers  required  to  feed 
the  population,  for  which  Mr.  Oo|^ilan's  estimate  may  be 
accepted,  viz.,  2  sheep  and  "26 — or  rather  more  than  a  fourth 
part-— of  a  head  of  cattle  to  each  person  per  annum. 

I  am  informed  by  competent  authories  that  upon  the  existing 
numbers  of  sheep  and  cattle  of  both  sexes  and  all  ages  there  may 
be  expected  to  Im?  an  annual  incre^ise  of  30  per  cent,,  by  tlie 
birth  of  lambs  and  calves.  The  avfrage  number  likely  to  die 
annually  by  drought  and  disease  is  more  difficult  to  estimate — 
Mr.  Coghlan  sets  it  flown  at  5  j>er  cent ;  but  from  numerous 
inquiries  I  have  made,  I  am  le<l  to  believe  that,  taking  one  year 
with  another,  the  allowance  shoulti  not  be  less  than  10  per  cent. 
There  being  thus  a  30  per  cent,  increase  by  births  and  a  10  per 
centw  decrease  by  natural  deaths,  there  remains  a  net  increase  of 
20  per  cent,  and  the  question  to  be  solved  is — ^Will  this  increase 
apon  the  present  numbers  of  our  stock  admit  of  2  sheep  and  *26 
of  a  head  of  cattle  being  provided  annuaUy  for  the  food  of  our 
population,  which  population  may  be  erpected  to  increase  at  the 
rate  of  3  per  cent,  each  year  7 

This  is  a  matter  of  easy  calculation.  after  all  deductions 
are  made,  the  stock  is  able  to  increjvse  at  a  faster  rate  than  the 
population,  there  is  evidently  no  danger  of  the  supply  falling 
short ;  but  if  the  jxipulation  is  increasing  the  faster  ot  tli*'  two,  it 
must  l>e  only  a  question  of  time  whcti  the  supply  will  be  over- 
taken. Such  a  calculation,  togetht  r  with  the  data  on  which  it  is 
based,  will  lie  found  in  the  tollowing  table,  which  relates  to  the 
four  years  ending  with  1892  : — 


Population,  Sheep,  and  Cattle  is  Australia,  1669  to  1892. 

(OOO's  omitted). 


Tear. 

FflfpcSsttMi 

•ach  Year 
(iocreii^ing 

i  per  cenU 
per  annum). 

At  Wnglnnlnf  of  each  Tear. 

IncreMe  by  Births  ejtoh 
Year  (3*'  [kt  cent.).  \em 
neatht   by  Dlaouo  aud 
Drooght  (10  per  cent) 
Net  Inoreaae-«i7  SO  per 
oent. 

Sheep.       I  Cattle. 

Sheep. 

Cattle. 

1880 
1800 
1801 
1882 

2,068 
8.072 
8»165 

80,038 

1 

90,068 
101,988 

1  115,983 

1 

8,172 
9,080 
10,087 

11,220 

16^ 
18,014 
20,875 

23,160 

1,684 
1,806 
2,006 
2,240 

Digitized  by  Google 


578 


PKocBBDnraB  OP  wtonoiK  v. 


•^y  

Killed  each  Y«ftr  (2  Sheep  and  -it 
OMtto  iwrlMMl  Of  iht  popolaMm). 

Bhetp. 

Cattie. 

bbeep.  0»ttf>. 

776 

90.068 

9,080 

1890 

6,14k4 

799 

101,938  1 

10,037 

im 

6,330 

888 

118,988  1 

11,890 

1888 

6^ 

846 

132,628 

12,612 

From  these  figures  it  is  ascertained  that  after,  making  what 
appear  to  be  ample  deductions  for  the  numbers  dying  naturaliy 
and  for  the  food  supply  of  the  increasing  popuUtion  of  Austiali*, 
there  will  be  a  large  possible  increase  from  year  to  year  m  the 
numbers  not  only  of  the  sheep— which  Mr.  Ooghlan  admits— 
bnt  also  of  the  cattle,  and  that  the  possible  rate  of  increase,  as 
-well  as  tihe  possible  increase  in  numbers  of  both  descriptions  of 
stock  during  each  year,  is  in  every  case  larger  than  it  was  iii  the 
year  which  preceded  it,  so  that  there  is  no  danger  of  either  sheep 
or  cattle  falling  short    The  figures  are  as  follows  :— 

FossiBLB  Incbkabk  OF  SnEEP  AND  Cattle,  1889  TO  1892. 

(OOO'S  OMITTED.) 


Y«r. 

Sheep.  1 

CMttou  1 

 .  1 

VvmtMr. 

Feicentige. 

Number. 

Peroentage. 

1889 

10,040 

12*55 

858 

10-60 

1800 

11,870 

1818 

1,007 

11*15 

1801 

14,045 

13-78 

1,183 

11-79 

1892 

16,640 

14*86 

1,892 

12-41 

I  use  the  word  "possible"  instead  of  "probable"  advisedly, 
for  it  is  not  at  all  likely  such  increases  will  actually  take  place, 
as  the  numbers  will  be  kept  down  by  the  slaughtering  of  lambs 
and  calves,  by  the  spaying  of  heifers,  and  by  exportatiooA.  Bnt 
should  the  surplus  at  any  time  be  nearly  orertaken  oyto«  »«« 
requirements  of  the  population,  the  price  of  meat  wiU  of  conne 
rise,  and  these  practices  will  at  once  cease. 

With  the  fresh  country  which  is  continually  being  discoTered 
and  opened  an,  there  will,  I  believe,  be  pasturage  to  maintain  any 
inexettaein  the  numbers  of  Uve  stock  which  is  likely  to  take  place 
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during  the  exittenoe  of  every  perion  now  living ;  and  with  the 
benefit  of  inigiwtion  and  the  saving  of  snrplus  herbage  by  means 
of  ensilage  in  seasons  when  feed  is  plentiful,  it  is  impossible  to 
place  any  limit  on  the  quantity  ol  Jive  stock  this  great  continent 

may  ultimately  be  able  to  carry. 

Where  Mr.  Coghl.ui  seems  to  me  to  be  in  error  is,  first,  that  he 
has  ver^'  much  over-estiinatHfl  the  rate  at  which  the  population  of 
Australia  is  likely  to  increase  ;  and,  secondly,  that  he  has  only 
taken  what  he  considers  to  have  been  the  actual  rate  of  increase 
of  stock  in  the  past  as  a  guide  to  the  future,  and  has  left  out 
ol  consideration  what  might  be  the  possible  increase  if  the 
slaughtering  of  young  stodc,  the  nnsezing  of  heifers^  and  the 
exportation  of  meat  were  abandoned,  which  any  rise  in  prices 
would  inevitably  cause  them  to  be. 


2.~THE  COMING  CENSUS. 

By  H.  H.  Hattib,  CKG. 

Trb  officers  charged  with  the  colleetion  and  compi^tion  of 
statistics  throughout  her  Majesty's  dominions  have  no  doubt  for 
some  time  past  had  under  consideration  the  necessity  of  mA^lrfng 
early  provision  for  taking  the  census  of  1891,  and  some  have 
probably  already  commenMd  their  preparations  for  that  important 
national  undertaking. 

Having  been  connected  officially  with  four  censuses  of  this 
colony,  the  last  two  of  which  have  Ijeen  entirely  under  my  own 
management,  1  can  confidently  say  that  upon  the  intelligence  and 
forethought  exercised  in  devising  and  planning  the  preliminary 
arrangements,  the  success  of  a  census  mainly  depends.  It  is 
impossible  that  these  arrangements  can  be  made  satinctorily  unless 
sufficient  time  is  allowed  for  them  to  be  perfected,  and  experience 
has  shown  they  ought  to  be  commenced  at  least  twelvemonths 
before  the  period  for  taking  the  census  arrives. 

It  must  be  remembered  that  the  preparations  involve,  in 
the  first  instance,  the  passing  of  an'  Act  giving  the  requisite 
power  to  take  the  census.  This  Act  will  no  doubt  be  based  upon 
former  Census  Acts,  but  it  is  the  duty  and  will  certainly  be  to 
the  advantage  of  the  superintending  otlicer  to  weigh  well  all  the 
provisions  of  the  proposed  measure  prior  to  its  becomins:  law,  so 
that  he  may  be  in  the  position  to  recommend  the  addition  of  any 
which  his  experience  and  judgment  tell  him  are  wanting,  and  the 
exdnsion  of  an^  which  he  has  reason  to  believe  are  Itkdiy  to 
operate  pnijudicially.  If  this  is  done  thoughtfully  and  with  due 
consideration  for  the  requirements  of  the  undertaking,  much 
after  trouble  will  be  saved.    Nothing  is  more  vexatious  than  for 
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the  officer  charged  with  the  ccmdiict  of  the  work  to  find  bimseli 
aimed  with  insufficiont  powers,  or  cramped  and  hampered  hj 
aanovini;  and  uiincct'ssarv  restrictions. 

Muoli  int  onvenience  has  been  found  to  result  wliere  the  house- 
hol<ler*s  scljedule  has  l)een  attached  to  tlie  Census  Act.  I 
therefore  recommend  that  only  the  lieads  of  inquiry  be  embodied 
in  the  Act,  on  which  a  schedule  should  be  based  which  might  be 
afterwards  approved  by  the  Oovemor-in-Coandl  and  gaaetted. 
There  are  matters  of  detail  in  this  schedule  which  it  is  sometimes 
desirable  to  alter  even  at  the  last  moment,  and  this  could  be  done 
readily  if  the  schedule  were,  within  certain  limits^  merely  a 
matter  of  regulation ;  whereas,  the  Act  once  passerl  with  the 
schedule  attached,  however  desirable  it  may  l>e  to  etl'ect  changes,  it 
is  impossible  to  vary  the  form  of  the  schedule  in  the  sliglitest  degree. 

Attempts  are  sometimes  made  to  collect  agricultural  statistics 
and  statistics  of  mining,  manufactures,  scliool  attendance,  »fcc.,  by 
means  of  the  census  enumerators,  but  this  should  not  be  per- 
mitted. The  collecting  officers  have  quite  enough  to  do  to  attend 
to  their  own  duties,  and  any  extra  work  imposed  upon  them 
causes  loss  of  time  and  tends  to  make  the  census  inaccurate.  It 
may  perhaps  be  allowable  for  the  census  collectors  to  take  an 
account  of  the  live  stock,  as  that  can  only  be  done  accurately 
when  a  census  is  taken,  and  is  not  Hkely  to  cause  much  delay, 
but  with  this  exception,  they  should  not  be  required  to  d»»  any- 
thing unconnected  with  their  own  legitimate  work,  viz.,  that 
connected  witli  the  enumeration  of  the  population. 

In  onv  of  tlie  colonies  a  return  of  the  religious  belief  of  the 
people  has  hitherto  not  been  asked  for,  and  in  more  than  one  of 
the  others  no  attempt  has  been  made  to  obtain  a  statement  of  the 
numbers  sick,  blind,  deaf  and  dumb^  lunatic  and  idiotie.  The 
information  embodied  under  these  heads  is  interesting  and 
valuable,  and  as  it  can  be  got  without  extra  expense  or  trouble^ 
there  seems  no  good  reason  why  it  should  not  be  obtained  in 
every  one  of  the  colonies. 

The  preparation  of  the  instructions  to  the  persons  employed  to 
collect  the  census  will  require  much  intelligent  consideration, 
especially  {vs  most  of  such  persons,  particularly  in  colonies  which 
take  the  census  only  once  in  ten  years,  will  be  new  to  the  work, 
and  some,  especially  in  country  districts — though  perhaps  hardy 
bushmen — will  in  all  probability  be  of  defective  education.  The 
systems  of  census^taking  no  doubt  vary  in  the  different  ooIodIm  ; 
but  the  fEMst  remains  that  in  every  colony  it  is  necessary  that  a 
staff  should  be  so  organised  as  to  act  over  its  entire  length  and 
breadth,  and  to  extends  even  to  its  most  remote  limits ;  also 
that  each  member  of  this  staff  should  be  made  to  thoroughly 
understand  his  duties.  It  is  therefore  essential  that  his  instruo 
tions  should  be  precise  and  definite^  as  well  as  simple  and  easy  to 
be  understood. 
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The  division  of  the  colony  into  districts  suitable  for  the  census- 
takin«Q^  should  l>e  done  upon  a  definite  principle.  In  Victoria, 
and,  I  believe,  in  most  of  the  other  colonies,  it  is  the  practice  to 
liave  superintending  collectors,  called  "  enumerators,  "  and  working 
collectors,  called  **  sub-enumerators,"  the  districts  assigned  to  the 
former  being  Mrranged  in  the  central  office,  whilst  &ote  of  the 
latter  are  planned  by  the  enumerators. 

For  the  enumerators'  districts  the  whole  colony  should  be 
mapped  out,  no  portion  of  it  being  omitted  under  the  assumption 
of  its  Ijeing  uninhabited.  In  forming  these  districts  the  principal 
objects  to  be  kept  in  view  are,  first,  that  each  district  should  be 
of  such  an  extent,  having  regard  to  the  work  to  be  done,  as  to  be 
reaclily  under  the  control  of  its  enumerator ;  secondly,  that  its 
Ixiundary  lines  should,  where  possible,  coincide  with  the  boundaries 
of  existing  districts,  such  as  counties,  electorates,  municipalities, 
S:c.  ;  and  thirdly,  th.it  its  boundaries  should  be  well  deiined,  and 
easily  discoverable  on  the  ground. 

The  formation  of  the  sub-enumerators'  districts  (or  sub-districts 
us  they  are  usuallv  called)  is,  as  has  been  stated,  left  to  the 
enumerator,  but  subject  to  instructions  from  the  central  office. 
At  the  last  census  of  Y Ictoria  these  instructions  were  to  the  effisct 
ihat»  nnksB  under  exceptional  circumstances,  each  sulnlistriot 
shoiild  be  of  such  a  tm  as  to  permit  the  work  of  enumeration  to 
be  performed  in  three  days,  viz.,  (me  day  for  depositing  and  two 
days  for  collecting  the  schedules  ;  that  in  towns,  where  the 
dwellings  were  clos(>  together,  a  sub-district  might  contain  from 
150  to  200  inhabited  houses;  in  suburban  districts,  Tillages,  and 
goldfields,  where  the  dwellings  were  not  so  near  to  one  another 
as  in  a  closely-built  town,  it  might  contain  from  100  to  150  such 
houses  ;  in  the  more  settled  agricultural  districts,  where  not  more 
than  half  a  mile  intt^rvened  between  a  dwelling  and  the  next 
nearest,  it  might  contain  from  50  to  100;  and  in  scattered  agri- 
cultural   districts,  where    intervals  of  two  miles  or  upwards 
sometimes  occurred  between  two  dwellings,  less  than  50  might  be 
allowed.    In  laying  out  pastoral  and  other  widely-scattered 
districts  the  enumerator  was  enjoined  to  use  his  own  judgment, 
both  as  regards  the  number  of  habitations  in  a  sub-district  and 
the  time  to  be  aUowed  for  the  enumeration. 

I  may  observe  that,  probably  for  the  sake  of  saving  themselves 
trouble^  and  sometimes,  no  doubt,  from  the  desire  to  give  the 
sub-enumerators — perhaps  their  own  relatives  or  friends — an 
opportunity  of  drawing  as  much  money  as  possible,  the  general 
tendency  it  enumerators  is  to  make  the  sub-districts  too  large, 
thus  causing  the  work  to  extend  f>ver  a  longer  period  than  is 
desirable.  This  should  not  l)e  permitted,  as  from  the  fact  of 
population  beintf  always  on  the  move,  it  is  an  ascertained  fact 
that  the  longer  the  time  which  is  taken  over  the  collection  of  a 
census  the  less  accurate  it  is  likely  to  be. 
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On  the  maps  to  be  supplied  to  the  enumerators — one  to  be 
vetvmed  to  the  oentml  office  with  the  proposed  mlHiiBtricti 
marked  thereon,  and  the  other  to  be  retained  by  the  eniimemtor 
for  his  own  guidanee— should  be  plainly  delineated  before  sending 

them  out  from  the  central  oflBce,  not  only  the  outside  boundariea 
of  the  district,  but  all  county,  electoral,  or  municipal  boundarias 

which  cross  it,  and  all  towns,  villages,  goldfields  or  other  groupings 
of  population  it  is  desired  should  bo  kept  separate.  If  this  is 
not  doiH'  mi.stakes  are  apt  to  occur  in  the  marking  and  arransje- 
ment  of  the  schedules,  which  are  likely  to  lead  to  much  after 
trouble. 

In  order  to  calculate  the  number  of  householders'  schedules 
which  will  be  wanted,  the  enumerators  must  be  required  to  esti- 
mate carefully  beforehand  the  number  of  houses  in  each  sub- 
district  under  their  charge ;  but  to  guard  against  the  possibility 

of  running  short,  each  sub-enumerator  munt  be  supplied  wiUi 
mors  schedules  than  he  would  appear  to  require  from  the  estimate 

of  houses  in  his  division.  Then  the  enumerator  must  have  a 
number  of  schedules  in  stock,  ready  to  supply  any  sul>enunierator 
who,  in  spit^  of  this  precaution,  may  find  himself  deticient,  and 
a  large  reserve  must  be  kept  at  the  central  othce,  in  order  to 
supply  any  enumerator  who  may  want  them  at  the  hist  moment. 
A  surplus  is  therefore  required  in  all  directions,  and  it  will 
generally  be  found  necessary  to  have  nearly  50  per  oent>  more 
schedules  printed  than  calculations  show  are  likely  to  be 
filled. 

Special  arrangements  should  l)e  made  and  interpreters  engaged 

for  the  enumeration  of  the  Chinese;  the  enumeration  of  the 
aborigines  should  also  be  attempted,  and  timely  application  }ye 
made  to  tlie  suj>erintendents  of  mission  stations  and  alwriginal 
reserves,  who  will,  no  douV)t,  nut  only  give  itiforinatinn  respecting 
those  staying  at  such  estahlishments,  but  supply  reliable  estimates 
of  those  who  may  be  living  elsewhere. 

In  order  to  secure  a  complete  enumeration,  arrangements 
should  be  made  to  take  an  account  of  all  who  arrive  in  the  cokmj 
either  by  land  or  sea,  up  to  12  oVlock  on  the  night  of  the  censos; 
provision  should,  moreover,  be  made  for  enumerating  not  only 
those  who  pass  the  night  indoors,  but  of  those  who  may  be  camp- 
ing out,  fishing,  or  taking  night  duty  at  mines  or  elsewhere,  and 
persons  should  be  specially  told  off  in  the  principal  towns  to  visit 
reserves,  wharves,  or  otlier  places  where  tramps  and  vagrants 
may  be  expected  to  pass  tlic  night.  As  in  certain  cases  this  ser- 
vice may  be  not  unattended  with  danger,  it  is  desirable  that  the 
police  should  be  requested  to  afford  protection  to  those  charged 
with  the  duty. 

In  order  to  prepare  the  public  mind  for  the  event  of  the  oensus, 
printed  notices  should  be  posted  at  aU  police  stations^  railway 
stations,  post  offioe8»  and  other  prominent  places  thnnij^Mmt  tb» 
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colony^  alao  be  aeveml  tunes  inserted  ae  an  advertuement  in  all 
newspapers.    The  same  notices,  translated  into  the  nhinnsn 
lan^^uage,  should  be  posted  in  the  Chinese  quarters  of  the  towns 
and  gc^lields,  and  distrtimted  anongst  the  leading  persons  of 

tUe  Chinese  race. 

A.f  t^«r  tlie  census  has  been  taken,  the  Government,  the  Press, 
and  the  public  are,  as  may  well  be  supposed,  anxious  to  obUiin  a 
rough  stiitement  of  the  results  as  speedily  as  possible.    To  atlbrcl 
mea-iis  ut'  s^itisfying  this  very  natural  wish,  each  sul>e numerator 
should  be  required  to  extract  from  the  householders'  schedules  he 
collects  the  totals  of  the  population,  distinguishing  the  sexes,  also 
tbe  Chinese  and  aborigines,  and  should  insert  the  figures  in  a 
form  supplied  to  him  lor  that  purpose,  which  he  should  lor- 
ward  to  his  ennmerator  as  soon  as  completed.    From  these 
forma  the  enumerator  should  make  a  sunmiaiy  of  his  whole 
diatrict^  adding  the  columns  so  that  the  totsl  result  may  appear 
in  one  line,  and  this  summary  he  should  transmit  to  the  central 
office  at  the  earliest  possible  moment.     Immediately  all  these 
smnmaries  are  received,  no  time  should  bo  lost  in  preparing  a 
summary  of  the  whole  colony,  which  should  be  at  once  publishni 
for  general  inforiimtioii.     P>y  following  this  practice,  I  was  able 
on   tiie  occasion  of  th<^  census  of  1J^81,  to  publish  the  approxi- 
mate totids  for  VicUjri.i  exactly  one  month  from  the  censui5-<lay, 
a  spcediness  of  publication  whii  h,  so  far  as  I  am  aware,  has  not 
even  yet  ever  been  e<iualled  in  any  other  country. 

Various  luetliods  have  been  adopted  for  compiling  a  census,  but 
■o  lar  as  my  experience  goes  the  most  convenient  way  of  perform- 
ing the  operation  is  by  means  of  cards,  one  card  being  deiroted  to 
each  individual  of  the  population.  The  cards  may  be  about  the 
size  of  ordinary  playing-cards,  and  should  be  of  two  colours^  one 
colour  for  the  males,  the  other  for  the  females.  For  their 
custody  and  arrangement  pigeon-holes  should  be  provided,  which 
should  have  partitions,  four  inches— or  little  more  than  the  width 
of  tbe  cards' apart,  and  movable  cross  shelves,  constructed  to 
slide  in  and  out  between  the  partitions  through  grooves  placed 
every  three  inches,  so  that  a  large  or  a  small  space  can  be  ob- 
taine<l  according  as  it  is  required  to  place  a  greater  or  a  less 
number  of  cards  therein.  It  will  be  readily  understofxl  that  it 
would  Ihj  a  serious  matter  if  the  cards,  numbering  as  they  must 
one  for  e^ch  person  in  the  colony,  were  to  become  disordered  or 
misplaced,  and  that  upon  the  perfection  of  the  methods  adopted 
for  the  arrangement  and  disposal  of  the  cards,  much  of  the  success 
of  the  card  system  depends. 

The  process  of  using  the  cards  is  as  follows  >— The  name  or 
number  of  the  place  to  whidi  the  entries  are  to  relate,  and  tbe 
number  of  the  sehedule  from  which  the  particulm  are  to  be 
eztrseted,  having  been  stamped  upon  the  card,  the  entries  are  to 
be  made  with  pen  and  ink.   After  these  have  been  msde^  and 
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their  correctneBS  has  been  verified  by  examination,  the  next 
prooeeding  is  to  redaee  the  results  to  a  tabulsr  lomi.  This  is 
done  by  sorting  the  cards  of  each  place  into  heaps,  according  to 
whatever  eiKjuiry  it  is  desired  to  work  out,  after  which  it  is  only 
necessary  to  count  the  canls  in  each  heap,  and  to  enter  the 
numbers  so  obtained  in  the  columns  of  specially  prepared 
suiiiinary  sheets.  As  a  matter  of  course,  the  respective  heaps 
will  be  entirely  diflereut  in  number,  size  and  contents,  according 
to  which  of  the  hsads  of  enquiry  is  being  dealt  with,  but  the  total 
results  under  each  head  must  ezaetly  balance  with  one  another* 

It  is  to  be  hoped  that  in  all  the  colonies  a  careful  selection  will 
be  made  of  the  extra  oflicers  to  be  engaged  to  compfle  the  census. 
It  has  been  too  often  the  practice^  boUi  in  these  colonies  and  in 
the  ITiiitofl  Kingdom,  to  consider  the  census  office  as  a  sort  of 
refu«;e  for  the  destitute,  and  to  appoint  thereto  persons  who  have 
failed  in  other  occupations,  and  arc  not  unfnMjuently  of  l>ad 
character  and  inebriate  habits.  In  conse(|uence  of  this,  the  expense 
of  cumpiliii<,'  ilie  census  luis  been  materially  added  to,  the  work 
litis  been  unduly  protracted,  and  it  has  also  suffered  in  point  of 
accuracy.  It  cannot  be  too  forcibly  impressed  upon  those  by 
whom  the  appointments  are  made  that  it  is  a  mistake  to  suppose 
that  incapable  persons  can  be  made  useful  on  the  compilation  of 
a  census.  All  the  work  in  connection  with  that  operation  is  ol » 
more  intricate  and  complex  character  than  that  which  occurs  in 
the  routine  of  most  f lovemment  departments ;  to  the  bulk  of 
those  appointed  it  is  entirely  novel  ;  it  is  therefore  desirable  that 
they  should  possess  (juick  comprehension  and  aptitude  for  grasping 
fresh  subjects,  as  well  as  a  fair  share  of  ordinary  intelligence. 
Should  it  be  found  that  such  qualities  are  absent  in  an  officer,  or 
shoulti  his  conduct  be  such  as  to  be  subversive  of  the  discipline 
of  the  office,  the  head  of  the  census  department  ought  to  have 
full  power  at  once  to  dispense  with  his  services. 

The  forms  for  compiling  the  census  should  be  got  ready  before 
the  actual  work  of  the  census  commences,  for  when  that  operation 
is  in  progress  the  time  and  thoughts  of  the  superintending  officer 
are  fully  occupied  with  the  work  on  hand.  To  give  an  Imperial 
<Aaracter  to  the  returns,  the  forms  should  l>e  so  arranged  that 
the  compilation  might  be  etFected  as  nearly  jis  possible  upon  the 
English  jn  inciple,  such  divergencies  only  being  allowed  as  might 
be  necessary  to  suit  local  circumstances.  It  is  much  to  be  desired 
that  before  the  census  is  taken  it  may  be  arranged  that  the  heads 
of  the  statistical  departments  of  the  different  colonies  may  meet 
in  conference,  with  the  view  to  an  agreement  being  arrived  at  for 
the  adoption  of  a  unifom  system  of  compilation  throughout  the 
group. 

Federation  is  said  to  be  in  the  air,  and  it  seems  possible  that 
at  a  not  very  distant  period  there  may  be  one  central  Qovem- 
ment  over  the  whole  of  Australasia^  in  which  case  there  would,  I 
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Aasume,  be  also  one  oentral  statbtical  department.  Saeh  a  depart- 
ment will,  in  all  proliability,  not  oome  into  existence  until  after 
my  o^m  official  career  has  terminated,  but  it  may  do  so  during 
the  period  of  service  of  some  of  my  brother  sta&ticiansy  wad  I 
may  observe  that  I  know  of  no  one  who  would  be  better  fitted  to 
be  at  its  head  than  the  talented  president  of  this  section.  But 
cannot  its  establishment  be  anticipated  by  an  agreement  to 
establish  uniformity  in  statistical  compilation  throughout  the 
colonies  of  this  group?    It  is  true  that  for  the  time  bein^  there 
must  nominally  \te  as  many  statistical  departments  as  there  are 
colonies,  but  if  all  work  as  one,  the  desired  union  (or  fedenition, 
if    the  term   be    preferred)   will    practically  he  accomplishe<l. 
Stilt isticians  should  have  no  ])etty  jealousies  or  ambitions,  no 
desire  to  take  credit  for  originality,  or  to  obtain  notoriety  by 
unnecessarily  making  their  work  different  from  that  of  others. 
The  publication  of  truth  in  the  most  usefid  form  possible  should 
be  their  aim  and  object,  and  they  should  not  mind  following  in 
the  footsteps  of  others,  if  what  they  follow  is  really  good.  Let 
all  then  agree  to  state  their  facts  when  arrived  at  in  the  same 
mamier  and  after  the  same  form,  and  if  any  change  should  be 
desirable  let  it  be  made  by  mutual  agreement.    If  all  act  upon 
theae  lines,  there  will  soon  be  the  same  uniformity  in  the  statistical 
records  of  the  various  colonies  that  there  would  be  if  a  general 
federation  of  the  whole  had  become  an  accomplished  fact 


3.— FOBESTRT:  ITS  SCX>PE  AND  APPLICATION. 

By  M.  H.  Clifford. 
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6.— FODDER  PLANTS  AND  GRASSES  OF  AUSTRALIA. 

By  Fred.  Turner,  F.R.II.S.  London,  Botauist  to  the 
Department  of  A^^riculture,  N.S.W. 

]SIy  object  in  reading  before  the  "  Economic  and  Social  Science 
Section''  of  the  Australasian  Aasociation  for  the  Advancement  of 
SoieBoe  an  aoocmnt  ci  my  eiqperimeiita  and  obiarvations  on  the 
fodder  plants  and  gnuMea  of  Australia  is  that  more  interest  may 
be  taken  in  them  by  scientists,  pastoralislii^  and  agrienltnristSL 
Grass,"  says  Professor  Martjn,  in  his  letters  on  the  "  Elements 
of  Botany,"  ''vuigarly  forms  one  single  idea,  and  the  husbandman 
when  looking  over  his  enclosure  floes  not  dream  there  are  upwards 
of  three  hundred  species,  of  which  thirty  or  forty  may  be  at 
present  under  his  eye.  "  These  remarks  of  Professor  Marty n's, 
made  so  many  years  ago,  are  substantially  correct  at  the  present 
day. 

Distinguished  agriculturists  have  often  remarked  that  a  knoiw- 
ledge  of  the  comparattTe  merits  and  the  value  of  tlie  diSbreot 
species  of  grasses,  and  the  best  mode  of  cnltivattng  them,  is  very 
much  below  other  branches  of  agriculture.  With  r^gaid  to  Aus- 
tralian grasses,  these  remarks  are  singularly  appropriate,  notwith- 
standing that  they  are  the  principal  sooroe  horn  which  Austra- 
lians derive  their  greatest  wealth.  However,  a  new  era  seems  to 
liave  dawned  ujxm  Australia.  By  establishing  departments  of 
nji^iculture  throughout  the  colonies,  we  may  reasonably  exjwct 
most  valuable  results  to  accrue  therefrom,  and  if  these  are  a.ssisted 
by  the  patriotic  exertions  of  private  individuals,  much  of  the 
prejudice  at  present  existing  with  regard  to  the  value  of  our 
native  pasture-plants  may  beccmsignedto  oblivion.  By  systematic 
experiments  tneir  yield  could  be  ascertained,  and  by  analysis 
their  nutritive  qualities  proved.  This  would  be  an  invalnaUe 
guide  to  pastoralists  and  agriculturists,  who  could  see  at  a  glance 
what  species  were  most  suitable  to  their  requirements. 

The  comparative  merits  of  our  native  fodder  plants  and  grasses 
should  form  a  part  of  the  curriculum  of  the  national  education. 
If  there  were  placed  in  all  country  State  schools  an  enlar»;ed 
drawing  of  each  species  that  is  peculiar  to  the  district  the  school 
was  situated  in,  with  its  botanical  and  common  name,  together 
with  a  short  popular  description  and  analysis,  it  might  form  m 
lasting  impression  upon  the  young  mind,  aoid  would  most  probably 
lead  to  valuable  resnlts  in  after-years.  It  cannot  be  said  we  have 
no  material  to  work  upon,  for  there  are  upwards  of  three  hundred 
and  sixty  species  of  grasses  indigenous  to  this  continent.  All 
these,  of  course,  are  not  valuable  fodder,  but  they  have  their  uses 
in  the  economy  of  nature,  which  I  shall  show  in  another  part  of 
this  paper.     Amongst  other  native,  fodder  plants,  the  most 


uiyiiized  by  Google 


SSCTION  G. 


ANTHROPOLOGY. 
J^rtstdent  of  tht  Stethn:  Hon,  John  Forrtst^  CM.G.,  M.L.C. 


L— ABORIGINES  OF  TASMANIA. 

By  Jambs  Babnard,  Yice-Prerident  of  the  Royal  Society  of 

Tasmania. 

The  extinction  of  a  race  of  people,  however  insignificant,  is  an 
t'vent  which  cannot  bo  contpniplatpfl  without  sonip  degree  of 
emotion,  and  must  awaken  in  the  mind  a  desire  to  trace  out  the 
cause  of  such  a  phenomenon.  It  cannot,  therefore,  but  prove  of 
interest  to  investi<(ate  the  facts  connected  with  the  cjradual 
tlwindling  down,  and  ultimate  disappearance  from  the  world,  of 
any  j)ortion  of  the  family  of  man. 

Such  is  the  case  of  tlie  aborigines  of  Tasmania — its  former 
princes  of  wastes  and  lords  of  deserts — who  have  now  ceased  to 
east  as  a  distinct  people ;  and  therefore  It  is  my  purpose  to 
reseae  their  memory  from  oblivion  by  collating  from  all  available 
sources  particulars  of  their  life's  history  from  the  cradle  to  the 
grave,  and  embodying  the  result  of  my  researches  in  this  memoir. 
But  it  must  be  understood  that  scarcely  any  knowledge  of  their 
condition  prior  to  contact  with  the  \vhit«  man  is  attainable. 
Their  past  is  wrapt  in  impenetrable  obscurity,  without  any 
monument  or  historical  record  existing  to  tell  of  their  origin  and 
niodp  of  life,  snvo  only  sotne  faint  traditionary  lore  gathered  from 
their  lips  by  successive  inquirers. 

It  has  l^ecome  an  axiom  that,  following  the  law  of  evolution 
and  survival  of  the  tittest,  the  inferior  races  of  mankind  must 
give  place  to  the  highest  type  of  man,  and  that  this  law  is 
adequate  to  account  for  the  gradual  decline  in  numbers  of  the 
aboriginal  inliabitants  of  a  country  before  the  march  of  civilisa- 
tion. Whatever  degree  of  force  or  truth  there  may  be  in  this 
statement,  it  may  be  fairly  admitted  that  partial  amelioration  in 
the  condition  of  the  original  natives  of  a  country  has  not  exerdsed 
the  benign  influence  upon  their  existence  which  might  have  been 
reasonably  inferred.  From  previous  habits  and  moles  of  life  the 
indigenous  inhabitants  are  not  placed  in  harmony  with  tiieir  new 
surroundings  physically  or  morally,  and   are  consequently 
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disqualified  from  d«^riving  a  full  share  of  benefits  tiierefrom.  Now, 
must  it  be  supposed  tliat  this  race  of  our  fellow-creatures — the 
original  lords  of  the  soil — have  not  as  a  general  rule  been  duly 
cared  for  since  their  enclosure  within  the  pale  of  civilised  life? 
So  far,  however,  from  there  being  reason  to  suppose  that  there 
has  been  any  culpable  neglect,  it  is  believed  that  the  most 
humane  sympathy  luid  consideration  have  been  constantly  evinced 
on  the  part  of  successive  Qovemments,  and  that  whatever  was 
Ukdy  to  render  the  condition  of  these  children  of  nature" 
happy  and  comfortable  have  been  freely  bestowed  ;  nor  has  this 
been  confined  to  physical  enjoyments  alone,  to  the  bestowal  of 
mere  clothing,  food,  shelter,  and  amusements.  Education,  to  the 
extent  of  whicli  their  faculties  are  susceptible,  has  been  attempted, 
but  with  varying  (It'^m>s  of  success. 

Conflicts  between  the  intruders  on  a  territory  and  its  orii^nal 
possessors  V>ecome  inevitable  until  tiic  .supremacy  of  the  inva<ler 
has  been  once  establishetl ;  and  in  the  case  of  the  Tasmanian  race 
this  state  of  things  has  been  largely  aggravated  by  the  influx  of 
Britain's  criminals — the  outcasts  of  society — ^in  days  gone  by, 
resulting  in  many  a  deed  of  violence  and  cruelty  towards  the 
poor  natives,  causing  much  bloodshed  and  leading  to  heavy 
reprisals.  This  forms  a  very  painful  episode  in  the  annals  ol 
Tasmania,  which  it  is  beyond  the  proper  scope  of  this  paper  to 
enlarge  upon. 

With  these  preliminary  observations  I  pass  on  to  a  general 
description  of  the  physical  and  other  characteristics  of  tlie 
aborigines  of  Tasmania,  and  shall  then  enter  into  details  under 
distinct  sectional  headings,  of  the  several  particulars  concerning 
the  race. 

In  stature  some  of  the  natives  were  tall,  and  a  few  were  robust, 
but  most  of  them  were  slimly  built^  wiry,  and  very  agile.  Their 
colour  was  bluish-black,  less  black  than  African  negroe%  but 
slightly  more  so  than  Lascars.  The  features  of  neither  sex  were 
prepossessing,  especially  after  passing  middle  age.  Their  noses 
were  broad,  and  their  mouths  generally  protruded.  In  youth, 
some  of  the  women  were  passably  good-looking,  but  not  so  the 
most  of  them.  The  women  had  a  fashion  of  shaving  the  head 
quite  closely,  which,  in  their  wild  state,  was  done  with  flints  and 
shells,  and  subsequently  with  glass  when  they  could  get  it.  The 
men,  on  the  cojjtiary,  allowed  their  hair,  which  was  black  and 
woolly,  to  grow  very  long  and  plastered  it  all  over  very  thickly 
with  red  ochre  and  grease,  and  when  it  dried  a  little  their  locks 
resembled  a  bundle  of  painted  ropes,  the  red  powder  from  which 
gave  the  native  savage  a  most  repulsive  look.  The  shoulders  and 
breasts  were  marked  by  short  raised  scars,  caused  by  cutting 
through  the  skin  and  rubbing  in  charcoal,  somewhat  resembling 
the  marks  made  by  a  cupping  instrument^  but  much  larger  and 
wider  apart. 
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Xt  has  been  enstoiiMury  to  describe  these  natives  as  the  lowest 
ixi  the  scale  of  humanity,  and  if  this  opinion  be  founded  upon  the 
n.>>aeiiee  of  aooountability  for  their  actions,  such  an  estimate  of 
t  heir  moral  condition  can  scarcely  be  controverted.    If,  however, 

we  regard  the  methcKls  which  they  devised  for  procuring  shelter 
and  subsistence  in  their  native  wilds,  the  skill  and  precision  with 
which  tliey  tracked  tlie  mazes  of  the  hush,  and  the  force  of  inven- 
tion an<l  of  memory  whicli  is  conveyed  in  the  copious  vocahulary 
of    their  language,  we  must  allow  tliem  to  have  |xjssessed  no 
inconsiderable   share   of   mental    power   and    activity.  Their 
migratory  habits,  arising  from  their  dependence  upon  the  chase, 
ocHnbined  with  the  mildness  of  the  climate,  rendered  unnecessary 
the  building  of  huts  of  a  substantial  charsoter.   In  the  neighbour^ 
hood  of  the  sea  they  sought  no  other  retreat  than  the  oaves  on  the 
coast ;  and  in  the  more  open  country  they  erected  breakwinds, 
which  consisted  of  huge  branches  of  trees  iirmly  wedged  together, 
and  supported  by  stakes  in  the  form  of  a  crescent,  the  convex 
side  of  which  was  so  placed  as  to  oppose  itself  to  the  wind.  A 
fire  was  kept  burning  to  leeward,  so  that  they  were  cheered  by 
its  heat  without  sutlering  annoyance  from  the  smoke.    Kude  and 
insutticient  as  such  structures  may  appear  to  us,  they  arturdf»(l  us 
much    protection    and    comfort    as    they    cared    for.  Even 
subsequently,  after  being  accustomed  to  the  shelter  of  a  cottage, 
they  would  gladly  escape  from  it  for  the  luxury  of  roaming 
through  the  bush,  and  of  reclining  under  the  shade  of  a  rootless 
breakwiud.    In  sickness,  and  on  the  approach  of  death,  their 
desire  was  to  meet  it  under  the  view  of  the  heavens. 

Coming  now  to  the  more  immediate  scope  of  this  paper,  which 
is  to  present  in  detail  the  several  particulars  outlined  under 
special  sectional  headings,  I  may  be  permitted  to  state  that  I  was 
led  to  undertake  this  task  from  haying  been  occasionally,  some 
forty  years  ago,  a  visitor  to  the  home  of  the  aborigineii  at  Oyster 
Cove,  then  consisting  of  a  remnant  of  some  30  to  40  men,  women 
and  children,  and  had  opportunities  of  obserying  their  habits  and 
manners  in  their  semi-civilised  condition.  T  deem  it  right  also 
to  sav  that  I  have  freely  drawn  from  thf  l)est  sources  of  informa- 
tion  available,  without  assigning  the  particular  authority  for  each 
statement,  but  the  writers  to  whom  1  am  chietiy  indebted  are 
Strzelecki,  Dove,  Davies,  Friend,  Milligan,  West,  Bonwick, 
Calder  and  Smyth,  the  titles  of  whose  books  and  articles  will  be 
found  iu  the  bibliography  appended. 

BIRTH  AND  CHILDHOOD. 

There  are  no  special  observances  or  superstitious  beliefs  in 
connection  with  the  birth  of  a  child,  whether  male  or  female ; 
but  when  a  woman  was  taken  in  labour  during  the  wanderings  of 
a  tribe,  she  was  not  waited  for,  but  left  behind  with  another 
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woman,  and  afterwards  followed  as  best  she  could.  Soon  after 
birth  she  carried  her  baby  to  the  river,  and  plunged  in  with 
it.  The  child  at  its  birth  was  white,  and  gradually  assumed  the 
dark  colour ;  and  it  was  usual,  when  its  head  was  a  b.'id  shape, 
to  improve  it  by  bandaging.  Mothers  suckled  their  infants  for  a 
long  time,  two  years  or  more  ;  in  ftvct,  until  they  could  walk 
about,  and,  as  a  rule,  were  extremely  fond  of  their  offspring,  and 
when  otherwise  oooupied  they  were  aoenatomed  to  place  tiMir 
babies  in  the  hot  sand  to  keep  them  warm.  They  carried  their 
infants  in  a  kaogaroo-skin  at  their  backs,  and  suckled  them  orer 
their  shoulders ;  the  breasts  of  the  female  became  consequently 
much  elongated.  The  fathers  never  carried  their  childreii. 
Mothers  were  generally  averse  from  having  a  family,  as  it  so 
materially  interfered  with  their  hunting,  and  they  frequently 
resorted  to  artificial  means  to  prevent  it^  such  as  placing  a  hot 
sandstone  on  the  alKlomen. 

There  is  no  reason  to  suppose  that  infanticide  existe<l  among 
them  in  their  wild  state.  There  is  little  doubt,  however,  but 
that  it  was  not  uncommon  in  late  years,  driven  to  it  sis  they  in 
all  probability  wm  by  the  continued  harassing  of  the  whites  ';  in 
faet^  when  their  fear  of  the  latter  prevented  their  killing  the 
kangaroo  in  their  usual  manner,  dogs  became  so  eztrmnely 
valuable  that  the  females  have  been  known  to  desert  their  iniante 
for  the  sake  of  suckling  the  puppies  !  Infanticide,  in  the  case  of 
half-castes,  was  not  unknown.  An  instance  is  given  of  a  mother 
who  had  immolated  her  infant  of  mixed  origin,  excusing  herself 
by  savin«?  it  was  not  a  "  pretty  V)aby.''  This  was,  however,  far 
from  universal,  and  was  more  commonly  the  act  of  the  trilje  than 
of  the  mother.  A  native  woman,  who  had  an  infant  of  this  class, 
fell  accidentally  into  the  lian<ls  of  her  tribe,  who  tore  the  child 
from  her  arms  and  threw  it  into  the  flames.  The  mother 
instantly  snatched  it  from  death,  and,  quick  as  lightning, 
dashed  into  the  bush,  where  she  concealed  herself  until  £b 
made  her  escape.  The  injuries  which  she  received  were,  howw 
ever,  fatal 

CannibaltBm  seems,  on  the  best  authority,  to  have  been  only 
partially  practised  among  a  few  tribes  of  natives  in  their  wild 
state,  but  under  what  circumstances  is  not  clear.  Tmganini 
denied  that  it  ever  existed  in  her  own  tribe,  that  of  Bruni  Island. 

The  male  children  were  taught  by  their  elders  to  throw  the 
spear,  to  use  the  waddy,  to  climb  trees,  and  to  throw  stones,  and 
were  ma<le  tit  to  take  part  in  fights  and  dances. 

Names  were  given  in  infancy  by  pjirent*;,  and  were  usually 
taken  from  any  surrounding  object  that  took  their  fancy,  such  4is 
an  animal,  shell,  tuft  of  grass,  &e.  Later  oo,  when  the  church 
intervened  to  perform  the  rite  of  baptism,  suitable  GhristiAn 
names  were  duly  forthcoming. 
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MATOIUTT. 

No  particular  age  has  been  fixed  for  the  attainment  of  maturity 
by  either  sex,  but  some  ceremonies  attended  the  initiation  of  the 
young  males  into  the  rights  and  privileges  of  manhood.  They 
were  given  over  to  the  old  women,  who  cut  them  on  the  thighs, 
flhoulders,  and  miiflcleB  of  the  breeet  with  itone-cattiiig  imple- 
mentB^  and  thus  raised  dcatrioeB.  These  searificatioiKS  were 
intended  as  ornaments. 

The  women  had  raised  cicatrices  oo.  their  bodies,  but  it  is 
uncertain  whether  thej  were  purposely  made  and  intended  as 
ornaments,  or  were  the  result  of  the  cuttings  and  bleedings  to 
which  they  were  subjected  when  sick. 

There  is  no  evidence  of  circumcision,  having  been  known  to  the 
aborigines. 

MABRIAGE. 

There  were  restrictions  on  marriage  amongst  the  aborigines. 
A  man  was  not  permitted  to  marry  a  woman  of  his  own  tribe, 
little  or  nothing  beyond  this  is  known  of  the  customs  which  the 
men  followed  in  selecting  wives ;  but  it  is  believed  that,  as  in  the 
case  of  other  barbarous  races,  they  often  resorted  to  violence  in 
choomng  their  brides.  A  man  had  usually  but-  one  wife,  but 
polygamy  was  not  unknown.  Polyandry,  or  something  very  like 
it,  also  existed ;  and  widows^  it  is  aihrmefl,  were,  unless  given  in 
marriage,  the  common  property  of  the  males  of  the  tribes  into 
which  thev  had  married. 

The  women  were  seldom  accompanied  by  many  children  ;  but 
there  is  no  reason  to  suppose  that,  in  their  natural  condition, 
they  were  less  prolitic  than  people  of  other  races. 

Strzelecki  relates  the  remarkable  fact  that  after  intercourse 
htm  taken  place  betwetfn  an  aboriginal  female  and  a  European 
male,  the  former  loses  the  power  of  conception  on  the  renewal  of 
interoonrae  with  the  male  of  her  own  race.  This  writer  mentions 
that  hundreds  of  instances  are  on  record  among  other  aboriginal 
races  in  support  r>f  this  hypothesis.  This  curious  theory  is  refuted 
by  lieut.  M.  C.  Friend,  R.N.,  in  a  paper  read  by  him  before  the 
Tasmanian  Society  on  10th  March,  1847,  '*  On  the  Decrease  of 
the  Aborigines  of  Tasmania,"  (juoting  two  instances  to  the 
0(jntmry  which  came  under  liis  notice  while  visiting  Flinders 
Island.  He  writes  :  — "  One,  a  black  woman  named  Sarah,  the 
mother  of  four  half-caste  rhildren  by  a  sealer,  who  afterwanls 
married  a  man  of  her  own  race,  by  whom  she  held  three  black 
children.  The  other,  a  black  woman  named  Harriet^  who 
similarly  had  two  half-caste  children,  and  afterwards  married  a 
Made  man,  and  became  the  mother  of  a  healthy  black  infant" 
BoQwick,  in  opposition  to  Straelecki's  theory,  quotes  the  following 
letter  from  Mr.  Hagenoner,  Qerman  missionaiy  at  Qippsland : — 
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"This  is  not  true,  for  every  wtjinaii  (at  his  mission)  who  ha^l  a 
hah'-casie  cliikl  has  had  black  children  afterwards,  and  is  still 
getting  them."  He  also  cites  the  testimony  of  the  Rev.  George 
Taplin,  of  Queensland  miagum :  "  I  have  known  manj  instanoes 
of  women  bearing  black  children  after  half^MStes.''  Other 
evidence  to  the  same  effiset  has  been  famished  me  by  a  gentleman 
of  considerable  experience  as  a  squatter  and  landholder,  both  in 
New  South  Wales  and  Queensland,  oondusively  proving 
Strzelecki's  tlieory  to  be  untenable. 

A\'est  justly  remarks, in  his  "History  of  Tasmania,"  that  a  natural 
law  by  which  the  extinction  of  a  race  is  predicted  will  not  adniit 
of  such  serious  deviations.  The  condition  of  an  alxjrii/inal  wife 
was  abject  in  the  extreme,  having  to  labour  unceasingly.  She 
had  to  provide  foo<l  for  her  master,  to  keep  his  tire  ready  foi' 
cookins;,  and  to  cook  his  foo<l,  and,  when  marching,  whatever  was 
deemed  necessary  fur  the  new  encampment.  With  one  or  two 
children,  and  a  heavy  load  of  weapons  and  utensils,  her  progress 
was  painfuL  In  foot,  while  the  men  hunted  and  amused  them- 
selves, their  wives  did  all  the  drudgery. 

TSS  TRIBR. 

When  Tasmania  was  first  occupied  by  Europeans,  its  aboriginal 
population  spread  in  tril)es,  sub-tribes,  and  families  over  the 
length  and  breadth  of  the  islainl,  from  (^ape  Portland  to  Port 
Davey,  and  from  Oyster  Bay  to  Mactjuarie  Harbour.  Assuming 
that  these  grouj)s  were  then  about  20,  and  that  each  consisted,  in 
men,  women  and  children,  of  from  50  to  250  individuals,  and 
allowing  to  them  numbers  proportional  to  the  means  of  subsiBtettoe 
within  the  limits  of  their  respective  hunting-grounds,  it  does  not 
appear  probable  that  the  aggregate  aboriginal  population  exceeded 
2000.  These  tribes  were  distinct,  and  were  known  as  the  Oyster 
Bay,  the  Big  River,  the  Stony  Creek,  and  the  Western  ;  but 
there  was  a  sub^vision  of  these  into  smaller  communities,  l)esides 
separation  from  each  other  by  dialects  and  well-established 
boundaries. 

The  open  grassy  plains,  and  tliinly-ti!nl>ered  forest  grouml  along 
the  enstern  and  central  p<jrtions  of  the  island  were  the  most 
attractive  to  the  early  settlers,  and  were  consequently  the  tii-st 
occupied ;  but  these  were  the  districts  chiefly  frequented  by  the 
aborigines  at  that  time.  It  is  to  be  regretted  that  the  pioiieers 
of  civilisation,  enjoying  such  facilities  for  studying  the  habite  aad 
customs  ol  the  people  with  whom  they  enjoyed  familiar  inter- 
course, have  left  no  record  of  the  simple  race  whose  position, 
rights  and  very  existence  they  had  come  to  usurp  and  supersede. 

£very  tribe  was  sub-divided  into  families,  and  each  family  was 
regulated  by  the  elders.  Again,  in  these  tril)es  tliere  existed 
three  distinct  classes,  or  social  gradations,  which  were  attained 
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through  age  and  fidelity  to  the  tribe  ;  but  it  was  only  the  third 
class  which  was  initiated  into  the  hidden  mysteries,  and  possessed 
the  power  of  regulating  its  affairs.  Secrecy  was  usually  observed 
in  the  ceremonies  of  admitting  the  youth  to  the  first  class,  and  in 
raising  those  of  the  first  to  the  second,  but  the  secrecy  was  most 
rigidly  observed  whenever  an  initiation  into  the  third  class  took 
place. 

The  customs  attending  births,  marriages,  sicknessi  f  nnerab  and 
feasts  were  traditionary,  and  rigoronsly  adhered  to. 

SOCIAL  AND  DOMESTIC. 

The  aborigines  generally  selected  the  banks  of  a  river  or 
lagoon  for  their  encampment.  Each  family  iiad  its  fire,  hunte<l 
separately,  and  erecte<l  a  hut  for  its  own  at'commodation.  Ou 
mountains,  and  beside  the  sea-shore,  they  lodged  in  caverns,  or 
where  these  were  not  found,  as  in  the  open  country,  they 
constructed  huts,  or  rather  screens.  These  were  of  bark,  half- 
circular,  and  gathered  at  top,  and  supported  by  stakes  ;  and  in 
front  they  kindled  a  fire.  These  huts  formed  rode  Tillages,  of 
some  seventeen  to  forty  together ;  the  former  number  being  raised 
by  a  tribe  of  seventy,  from  four  to  live  most  have  lodged  under 
one  shelter.  Some,  found  at  the  westward,  resembling  beehives, 
and  thatched,  were  evidently  for  permanent  occupation.  Water 
was  drawn  for  the  sick  in  shells ;  those  in  health  threw  them- 
selves on  the  bank  and  drank  as  they  lay.  Fire  was  preserved 
usually  by  carrying  a  brand  ;  and  it  is  believed  they  were  not 
ignorant  of  the  mode  of  producin;;  tire  Ity  friction. 

As  to  food,  their  appetite  was  voracious.  A  woman  was 
watclied  one  day,  during  which  she  devoured  about  fifty  e^^gs  of 
the  sooty  petrel  {^Procdlaria  sp.) ;  and  an  eye-witness  beheld  a 
child,  eight  years  old,  eat  a  kangaroo-rat  and  attack  a  crayfish. 
Animals  and  birds  were  roasted  by  being  thrown  on  the  iire  with 
their  skins  on.  Shell-fish  were  also  roasted.  The  natives  were 
very  partial  to  a  large  white  grub  found  in  rotten  wood ;  and 
they  used  as  food  various  roots,  as  an  indigenous  potato,  a  fungus 
called  native  bread  (Mylitta  ausira/is),  which  tasted  like  cold 
boiled  rice.  The  animals  on  which  they  subsisted  chieHy  were  the 
emu,  kangaroo,  walla))y,  bandicoot,  and  the  opossum,  the  latter 
living  in  trees.  The  women  were  accustonuMl  to  dive  f<ir  shell- 
fish, which  they  placed  in  a  rude  basket  tied  round  the  waist. 
Mounds  of  oyster-shells,  the  accuniulalion  of  ages,  are  met  with 
on  various  parts  of  the  sea-coasts. 

During  the  winter  the  natives  visited  the  sesrshore,  diMppearing 
from  the  Interior  about  June,  and  returning  to  their  settlment 
in  October. 

As  to  dress  and  ornaments.  In  summer  both  sexes  went 
entirely  naked*  and  in  the  winter  the  shoulders  and  waist  were 
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protected  hf  dried  kaiig&roo-skins.  Dofiiig  dm  of  nun  thej 
kept  under  riielter,  cowering  over  tlieir  fine*  Ine  men  ameued 
their  heeds  with  grease  and  red  oehre^  partly  lor  omeaiient  and 
piirtly  as  a  sabstitote  for  cleanliness.  Bits  of  wood,  featli«r% 
flowers,  and  lamgaroo-teeth  were  inserted  in  the  hair,  whicli  wae 
separated  into  tufts,  rolled  and  matted  together.  This  decoration 
was  denied  the  women,  whoso  hair  was  cropped  close  with  a  sharp 
crystal,  some  on  one  side  of  the  head  only,  in  others  like  a  priest's 
tonsure.  Several  methods  of  ornanientinij  the  body  were  ;tdopTe«l 
by  the  ditierent  tribes  ;  patches  of  ochre  and  grease  former i  a 
considerable  portion  of  such  adornment.  A  necklace  wjts  worn 
called  J/erriNdj  composed  of  pearly-blue  shells  {^Elenchus 
irisodont€s)y  bored  by  the  eyetooth,  and  strung  on  the  sinews,  of  the 
kangaroo.  These  shells  were  cleMtsed,  and  reoeiTed  a  high  polish. 
.  l£e  arms  and  implements  of  the  natires  were  of  the  simj^eet 
description.  The  waddy  was  a  short  piece  of  wood,  rednoed  and 
notched  towards  the  grasps  and  sli^tly  rounded  at  the  point. 
The  spear,  nine  or  ten  feet  long,  was  pointed  at  the  larger  end, 
straightened  by  the  teeth,  and  balanced  with  great  nicety.  The 
spearman,  while  poising  the  weapon,  held  others  in  his  left  hand, 
prepivred  for  instant  use.  The  spear,  thus  poise<l,  seemed  for  a 
few  seconds  to  spin,  and  would  strike  at  sixty  yards  with  an 
unerring  aim. 

In  the  Tnsmanian  museum  there  is  an  aboriginal  stone  hatchet 
having  a  wooden  handle,  secured  with  gum  of  the  grass-tree 
(Xantharrhma  ausiralis).  The  head  of  the  axe  is  made  of  green- 
stone, and  is  double-edged.  There  are  also  waddies  and  hunting 
spears,  ten  to  fifteen  feet  in  length,  and  made  of  the  tall  straight- 
grained  Leptospermutiiy  or  tea-tree,  of  the  colony. 

In  procuring  foods  the  natives  were  agile  and  dexterous.  The 
opossum  was  hunted  by  the  women,  and  in  doing  so  they  ascended 
trees  of  an  immense  height.  They  first  threw  round  the  tree  a 
rope  of  kangaroo  sinews  twice  its  girth,  which  tliey  held  in  one 
hand  ;  then,  having  cut  the  first  notch  for  the  toe,  they  raisetl 
themselves  up  by  the  rope,  in  an  attitude  sutiiciently  perpendicular 
to  carry  the  hatchet  or  tlie  stone  on  the  head  ;  they  then  cut  a 
second  notch,  and  by  a  jerk  of  tlie  bight  of  the  rope  raised  it  up  ; 
thus,  step  by  step,  they  reached  the  branch,  over  which  the  loose  end 
of  the  rope  being  cast^  they  were  enabled  to  draw  themselves  round. 

The  acquaintance  of  the  aborigines  with  arts  of  any  kind  was 
of  the  most  limited  description,  being  confined  to  the  fabrication 
of  their  simple  arms,  baskets,  canoee,  ropes  of  kangaroo  sinews, 
and  necklaces.  The  baskets  were  made  of  the  long  leaves  of  a 
cyperaceous  plant  called  cutting-grass,  very  neatly  woven  together; 
«ind  the  necklaces  f)f  small,  beautiful  shells,  iridescent,  the  purple 
tint  preponderating.  In  tlie  natural  state  they  have  no  i^reat 
beauty,  but  after  the  removal  of  their  outer  coating  their  appear- 
ance was  (^uite  altered. 
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Their  oorrobories  and  dances  were  attended  by  great  numbers. 
At  these  meetings  thejr  rsised  large  fires,  and  continued  dandng 
till  midnight.  They  first  begau  with  slow  steps  and  soft  ttmes^ 
then  advanced  more  quickly,  when  their  voices  became  more 
sharp  and  loud  ;  they  then  closed  in  upon  the  lire,  and,  keeping" 
close  t<j  the  flame,  appeared  in  considerable  peril.  Tliese  move- 
ments they  continued,  shnekin*!:  *i"ci  whooping,  until  thoroujxhly 
exhausted.  The  dances  were  various :  the  emu  dance,  repre- 
sentinrf  tlie  motions  of  that  binl ;  the  horse  dance  (necessarily 
modern)  w;us  pertbrmed  by  their  trotting  after  each  other  in  a 
stooping  posture,  and  holding  the  foremost  by  the  loins ;  the 
thundet^and-lightning  dunce  was  merely  stamping  the  ground. 

WIZARDS. 

No  pretensions  to  any  kind  of  witclicraft  seem  to  have  ever 
spmng  up  among  these  aborigines.  The  character  of  the  tribe 
was  stamped,  with  very  slight  varieties,  on  all  the  individuals  of 
whom  it  was  composed.  In  cases  of  sickness  or  violent  pain 
relief  was  generally  sought  by  bleeding  the  sutft-rer,  which  was^ 
eti'ected  by  means  of  sharpened  Hint  or  crystals.  No  one  claimed 
to  be  better  qualified  than  another  to  julininister  a  cure.  The 
office  of  watching  over  the  sick  and  dying  was  left  to  the  women. 

Several  diseases  prevailed  among  the  natives,  especially  rheuma- 
tism and  inflammation,  which  were  cured  by  gashes  cut  with 
crystaL  A  loathsome  eruption,  of  the  nature  of  leprosy,  was 
reUeyed  by  wallowing  in  ariies;  and  the  catanfa  was  often  &taL 
Snake-bite  was  treated  by  boring  the  wound  with  a  charred  peg, 
stuffing  it  with  fur,  and  then  singeing  to  the  Ie\  <•]  of  the  skin.  As- 
charms,  thigh-bones  were  fastened  on  the  head  in  a  triangle. 
The  sick  were  often  deserted  by  the  tribes,  food  being  left  within 

their  reacli. 

Two  sujKTstitious  customs  prevailed  among  them.  One  was 
an  anxiety  tu  }»o.ssess  themselves  of  a  bone  from  the  skull  or  the 
arms  of  their  deceased  relatives,  wliich,  sewn  up  in  a  piece  of 
skiu,  they  wore  aix>uud  their  uecks,  confessedly  as  a  charm  against 
actaiieBs  or  premature  death.  The  other  was  a  fear  of  pronouncing 
the  name  by  which  a  deceased  friend  was  known,  as  if  his  shade 
might  thus  be  offisnded.  To  introduce,  for  any  purpose  whatever, 
the  name  of  any  one  of  their  deceased  relatives,  called  up  at  once 
a  frown  of  horror  and  indignation,  from  a  fear  that  it  would  be 
followed  by  some  dire  calamity. 

DBATB. 

When  a  death  occurred  in  a  tribe  they  placed  the  body  upright 
in  a  hollow  tree,  and,  having  no  lixed  habitation,  pursued  their 
way.   When  a  year  or  so  ud  passed,  they  would  return  to  the* 
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«pot  and  bum  the  body,  with  the  exception  of  the  ilnill ;  this 
they  carried  with  them  untU  they  chanced  to  fah  in  with  a 
cemetery  in  which  a  nnmber  of  skulls  were  heaped  together, 
when  they  added  the  one  with  them  to  the  number,  and  covered 
it  up  with  bark,  leaves,  &c  They  do  not  bury  their  dead  in  the 
earth,  nor  is  there  any  ground  for  supposing  that  either  weapons 
or  food  werp  ]tlaced  in  the  tree  with  the  corpse. 

Durint;  the  whole  of  the  tirst  night  after  tlie  death  of  one  of 
tlieir  tribe  they  will  sit  round  the  body,  using  rapidly  a  low, 
-continuous  wail  or  recitation  to  prevent  the  evil  spirit  from 
taking  it  away.  They  were  exceedingly  jealous  of  this  ceremony 
being  witnessed  by  strangers,  but  an  opportunity  was  adbrded  to 
Mr.  R.  H.  Bavies,  to  whose  highly  interesting  account  ol  the 
aborigines  I  have  been  much  indebted  in  the  compilation  ol  this 
paper,  of  becoming  an  eye-witness  of  the  proceedings  during  the 
whole  night. 

According  to  Dr.  Milligan,  the  dead  were  Tariously  disposed  of 
by  different  tribes :  by  some  the  bodies  were  burnt,  by  others 
placed  in  various  attitudes  in  hollow  trees  and  abandoned  ;  while 
by  others  the  dead  bodies  were  thrown  into  holes  made  by  the 
casual  uprooting  of  large  trees,  and  partially  covered  with  leaves 
and  rubbish. 

When  they  go  into  mourning  they  rub  themselves  over  witil 
white  pipe-clay,  giving  them  a  ghastly  appearance. 

mm  WOBLD  AHD  mrTBOLOOT. 

The  moral  apprehensions  which  prevailed  amongst  the  abori- 
gines were  peculiarly  dark  and  meagre.    It  is  remarkable  that 

a  persuasion  of  their  being  ushered  by  death  into  a  happier  state 
of  existence  was  almost  the  only  remnant  of  a  primitive  religion 
which  raaint^iined  a  firm  hold  on  their  minds  ;  but  their  ideas  of 
a  life  lieyond  the  grave  were  entirely  of  a  sensual  kind.  To  be 
enabled  to  pursue  the  chase  with  unwearied  ardour  and  unfailing 
success,  and  to  enjoy  with  unsated  appetite  the  pleasures  which 
they  counted  on  earth,  were  the  chief  elements  which  entered 
into  their  picture  of  an  elysium.  While  there  was  no  term  in 
their  vocabulary  to  designate  the  Supreme  Behig^  they  stood  in 
awe  of  an  imaginary  spirit,  who  was  disposed  to  annoy  and  hurt 
them.  The  appearance  of  this  malignant  demon  in  some  horrible 
form  was  especially  dreaded  by  them  in  the  season  of  night  They 
seem  to  have  thought  the  spirit  world  was  above,  and  believed  in 
the  continued  existence  of  spirits,  whom  they  called  "  Rowra," 
and  that  the  spirits  of  departed  friends  came  and  talked  with 
them,  and  that  at  death  they  joined  them.  Some  imagined  they 
would  go  back  to  their  own  tribes,  and  that  spirits  came  to  them 
before  death  and  conversed  with  them. 
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An  excellent  authority,  Dr.  Milligan,  who  lived  in  familiar 
intercourse  with  the  aborigines  both  at  Flinders  Island  and 
Oyster  Cove,  said  lie  had  .ascertained  that  previous  to  their  inter- 
course with  Europeans  they  distinetly  entertaine<I  the  idea  of 
iiniiiort-ality  as  regarded  the  soul  ur  spirit  of  man.  Thrir  h'i;ends 
j»rovecl  also  their  belief  in  a  host  of  niale\*)lent  spirits  whose 
abodes  were  caverns  and  dark  recessrs  of  the  dense  forests,  clefts 
in  rocks  on  the  mountain  tops,  iV:c.  At  the  same  time  they 
reposed  imqualitied  trust  in  the  tutular  agencies  of  the  spirits  of 
tlieir  clepftrted  Mendi.  To  these  guardiaii  qorils  they  gave  the 
generic  name  **Warruwah,'' an  aboriginftl  term  like  the  Latin 
word  Uft^roj  signifying  shade,  shadow,  ghost  or  apparition. 


PHILOLOGT. 

According  to  Straelecki,  the  language  of  the  aborigines  was 
highly  sonoroiis  and  enphonioos,  and  he  would  class  it  among 
ihoee  called  transpositive — those  which  are  independent  of  articles 
and  pronouns,  the  case  and  person  being  determined  by  the 

difference  in  the  inflexion. 

R,  H-  Davies  remarks  that  the  language  of  the  natives  is  very 
soft  and  liquid,  as  loro-loubra,  a  white  woman  ;  loro-whanga,  a 
"white  mountain ;  ringarooma,  booby  alia,  itc.  The  dialects  are 
numerous,  and  the  language  in  different  parts  oi  the  island  appears 
to  be  wholly  different ;  to  the  westward  they  call  water  "  mocha  " 
and  mogana";  to  the  eastward,  *'lina."  The  aborigines  acquired 
great  hueSiby  in  pvonoimelng  English  words,  but  they  could  not 
pronounce  the  hard  letters  as  d  and  s ;  doctor  they  pronounced 
'*to«ata'' or ''tokatn*';  sugar,  *'tuguna";  tea»  ''teana." 

Tne  best  authority,  however,  on  the  dialects  and  language  of 
the  aboriginal  tribes  of  Tasmania  was  the  late  Dr.  Joseph 
Milligan,  F.L.8.,  who  was  for  some  time  in  charge  of  the 
establishment  at  Flinders  Island,  and  subsequently,  upon  the 
removal  of  the  natives  to  the  maiidand,  became  medical  superin- 
tendent to  the  settlement  at  Oyster  Cove.  Dr.  Milligan  com- 
municated to  the  Royal  Society  of  Tasmania  a  copious  vocabulary 
of  dialects  of  aboi-igiiml  ti-ibes  of  Tasmania,  taljulated  alpha- 
betically, together  with  numerous  short  sentences  in  the  native 
language,  with  their  English  equivalents,  and  also  some  names  nf 
places  and  persons  in  both  languages,  the  whole  paper  extending 
over  36  pages,  tuid  printed  in  the  Transactions  of  that  Sopiety  for 
the  year  1854. 

Dr.  Milligan  explains  that  perfect  confidence  may  be  placed 
by  ethnologists  in  the  words  and  sentences  thus  recorded  by  the 
method  which  he  adopted  of  submitting  them  to  several 
aborigines,  first  giving  the  English  words  and  then  taking  down 
from  them  the  corresponding  native  words.  This,  of  course, 
he  remarks,  was  Sk  most  tedious  method  to  pursue,  but  it  was  the 
only  plan  which  gave  a  fair  chance  of  precision  and  truthfulness. 
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The  aborigines  had  no  words  to  express  abstract  ideas,  or  any 
powers  of  generalisation — as,  for  instance,  they  liad  names  lor 
each  variety  of  gum-tree  and  wattle-tree,  &c.y  but  they  had  no 
equivalent  for  the  expression  "a  tree  neither  could  they  express 
abstract  qualities,  such  as  hai-d,  soft,  warm,  cold,  long,  shorty 
round,  *tc.  For  "  hard "  they  would  say  '*  like  a  st<jne  ;"  for 
**  tall  '  they  would  say  "  long  legs  and  for  *'  round  "  they  said 
**likea  ball,"  "like  the  moon,"  and  so  on. 

Their  numeration  was  limited  to  hve,  and  when  these  were 
exhausted,  the  word  "  many  "  cows  all  inezoess  of  that  nomber. 
They  are  thus  expressed : — 


'X*^vo       ■■•       ••«  ••• 
^^luroc     •••  ••• 

Four      ...      ••■  ... 

¥ive   

Many  (a  great  numl>er) 
Few 


Marrawali 

Piawah 

Luwah 

PusnmtawaUiawah 
Puyganna  msnh 

Luawah 
Luowa. 


A  few  English  sentences  translated  : — 


Give  me  a  stone  ... 
Give  him  a  stone 

I  u:ive  you  some  water 
Give  me  sonit?  bread  ... 

We  drink  water  

Tins  water  is  salt 

That  water  i^  fresh 

The  woman  makes  a  basket 


Lonna  tyemiabeah 
Lomia  ^ennamibeah 
Lina  tyennaiuibeah 
Tyanna  miapa  paunaboona 
Loa  liye 
Lia  noatey^ 
Liana  elubiina 
Lowauia  oUe  tubbtana. 


List  of  words  for  the  English  : — 

Mail 

Woirniu  ... 


Hair  of  head 
£ye  ... 
Nose 

Tongue  ... 

Ear 
Hand 

Thumb  ... 
Foot 

Water  ... 

Sim 
Moon 

Blood  (my) 

Fire 

Father  ... 
Mother  ... 
Son 

Daughter 
Brother  (little) 
Brother  (big) 
Sister  ... 


Puygaunah 

Lowanua  or  Lowa 

Oolumpta 

Poin'^lvenna 

Mou^tona 

Muuuua 

Kayena 

Muni^enna 

Eiena 

Kianaooata 

Liiygsna 

Liena 

Pu  ggjmoobraoah 
Wig^eteena 
Warrgata  meena 
Zonna 

Noonalmona 
Neingmenua 
Malangana 
Neautym^na 
Nietta  m^na 
Puggana  Tuantittyah 
Nowi 
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'Some  yerbs : — 


Give  ...       ...       ...       ...  Lonna 

Take    Nuune 

Make  ...    Wurrangat^ 

Bum    Punna 

See  ...      ...      ...  Mougtone 

Hear  ...    Toienook  boomok 

Go    Zuw^ 

Kill    Mien^mieuto. 

Not  possessing  a  key  to  the  etymolojjy  of  aboriginal  words,  or 
to  the  conjugation  and  declension  of  the  verbs  cited  as  examples, 
I  have  only  been  enable<i  tt)  nu^et  the  other  requirements  of  the 
Section  by  giving'  specimens  of  the  alx)riginal  language  with  the 
corresponding  English  words  and  sentences. 
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2.— TOTEMS  IN  MELANESIA. 

By  the  Rev.  R.  H.  Codrington,  D.D. 

TbB  word  Totem  is  now       commonly  used  in  the  description  ol 

the  ways  of  life  by  uncivilised  p<^oplo.  The  Totem,  originally  a 
mark  of  family  or  tribe  among  the  Indians  of  North  America, 
has  been  recognised  far  away  from  the  birth-place  of  its  name. 
Totemism  has  come  to  be  the  name  of  a  system  of  savage  beliefs 
and  practices,  and  also  of  a  system  of  arranging  and  interpreting 
such  l>eliets  and  practices.  Both  Totems  and  Totemism  have  an 
acknowledged  place  in  tlie  aiithrojKjlogy  of  Australia  ;  the  present 
paper  will  contain  an  attempt  to  ascertain  whether  a  place  is 
equally  due  to  them  in  .Melanesia. 

Mr.  J.  8.  Frazer,  of  Trinity  College,  Cambridge,  the  writer  of 
the  article  *'  Totemism,"  in  the  new  edition  of  the  Encyclopicdia 
Britannica^  gives  the  following  descriptiona  and  definitions  of  a 
Totem}  : — L  A  Totem  is  a  class  of  material  objects  which  a 
savage  regards  with  superstitioiB  respect^  believing  that  there 
CEzists  between  him  and  every  member  of  the  class  an  intimate 
and  altogether  special  relation.  2.  The  connection  between  a 
man  and  his  Totem  is  mutually  beneficent ;  the  Totem  protects 
the  man,  and  the  man  shows  his  respect  for  the  Totem  in  various 
ways,  by  not  killing  it  if  it  be  an  animal,  and  not  cutting  or 
gathering  it  if  it  be  a  plant.  3.  A  Totem  is  never  an  isolated 
individual,  but  always  a  class  of  objects.  1.  Totems  l)ein«]:  either 
common  to  a  clan,  or  to  to  a  sex,  or  belonging  to  a  single  indi- 
vidual, the  clan  Tot<'ni  is  i  t  verenced  by  a  IxKly  of  men  and  women 
who  call  themselves  bv  the  name  of  the  Totem,  believe  themselves 
to  be  of  one  blood,  descendants  of  a  common  ancestor.  5.  The 
members  of  a  Totem  clan  call  themselves  by  the  name  of  their 

I^TotemUn.'*  Bdinlnursli :  A.  and  a  Black,  1M7. 
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Totem,  and  oommonly  believe  themselyes  to  be  actually  deecended 
from  it.  6.  BeUeWng  himself  to  be  descended  from,  and  there- 
fore akin  to^  his  Totem,  the  sayage  will  not^  as  a  rule,  kill  nor 
eat  it." 

Looking  for  Totems  answering  to  this  description  of  them  in 
Melanesia.  I  lind  them  in  a  paper  by  Mr.  Danks,  read  before  the 
British  Association  at  Bath  in  1888.  He  describes  Toteui><  as  he 
tinds  them  in  New  Britain.  Having  no  knowledge,  howev  er,  of 
these  things  myself,  I  make  no  comment  on  tbem  further  than  to 
observe  that  I  believe  that  it  mu.st  be  right  to  interpret  them 
according  to  the  analogy  which  they  bear  to  what  has  been 
observed  in  other  parts  <S  Melanesia. 

Passing  on  to  what  I  have  myself  observed  and  enquired  into^ 
1  will  arrange  beliefs  and  customs  in  Melanesia  which  seem  to 
belong  to  Totemism  according  to  five  examples: — 1.  In  the 
island  of  Aurora,  in  the  New  Hebrides,  mothers  sometimes  have 
a  fancy,  before  the  birth  of  a  child,  that  the  infant  is  connected 
in  its  origin  with  a  cocoanut  or  breadfruit,  or  some  such  objf^ct, 
a  connection  which  the  natives  express  by  sayiiifj  that  the 
children  are  a  kind  of  echo  of  such  things.  The  cliild,  therefore, 
is  taught  not  to  eat  that  in  which  it  has  had  its  origin,  and  is 
told,  what  the  mothers  entirely  l)elieve,  that  to  eat  it  will  bring 
disease.  In  the  Banks'  Islands  a  man  will  get  a  notion  that  be 
is  connected  in  origin  with  a  cuttle-fish,  for  example,  or  a  orslj^ 
which  he  sees  when  he  dives  into  a  pool  among  the  coral  rocks. 
He  will  say  that  the  creature  is  his  "beginning."  2.  In  the 
Banks'  Islands,  again,  some  men  had  a  persuasion  that  there  was 
something,  geneiully  something  animate,  which  was  peculiaiiy 
and  intimately  connected  with  himself,  something  either  shown 
him  by  another  in  that  character,  or  discovered  under  some 
circumstances  by  himself.  .Such  ;i  thing  a  man  believed  to  be  a 
kind  of  retlection  of  his  own  personality  ;  he  and  it  would  live, 
flourish,  sufier  and  die  together.  3.  In  the  island  of  Ulawa,  in 
the  Solomon  group,  it  was  oljserved  that  the  people  of  a  part  of 
it  would  not  eat  bananas,  and  had  ceased  to  plant  them.  The 
reason  they  gave  for  this  was  that  to  eat  bananas  would  be 
displeasing  to  the  objects  of  their  worship.  In  the  neighbouring 
part  of  Malanta  it  was  ■  found  to  be  not  unusual  for  a  great  man, 
before  his  death,  to  announce  that  after  death  he  should  be  in  or 
associated  with  some  such  thing  as  the  banana,  for  example, 
which  the  people  afterwards  would  not  eat^  be(»use  to  eat  it 
would  be  like  eating  him.  4.  In  the  before-mentioned  island  of 
Aurora  there  are  faniilit-s  within  the  two  great  exotjamous 
divisions  of  the  people.  One  of  these  is  named  fnan  the  oct^jjms. 
If  anyone  of  another  family  wished  to  get  octopus  for  f(Mxl  he 
would  ask  one  of  this  family  to  go  to  the  part  of  the  beach  to 
which  the  family  was  said  to  have  originally  belonged,  and 
standing  there,  to  cry  out,  "So-and-eo  wants  octopus."  Then 
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plenty  would  be  got  5.  In  Florida,  of  tbe  Solomon  group, 
tbe  people  are  divided  into  several  exogamous  islans,  eadi 
of  which  has  at  least  one  object  which  is  prohibited  to  all 
its  members.  Thus  the  members  of  one  division  may  not 
eat  the  g^ant  clam,  and  the  forbidden  food  of  another  is 
the  comiaon  fruit  eating  pigeon.  One  of  these  dans  is 
named  after  a  tinhiug  hawk,  another  after  a  species  of 
oral),  and  the  crab  clan  may  not  eat  the  crab.  A  member  of  one 
of  these  clans  would  not  hesitate  in  saying  that  the  thing  he 
might  not  eat  was  his  ancestor.  Tii  a  l)ook  called  '*  Percy  Porno" 
(wliich  describes,  in  fact,  native  life  in  this  island),  an  old 
native  is  represented  as  horror-struck  at  the  siijht  of  dark 
Vilup  trousers,  because  some  fxirt  of  the  inside  of  the  shark,  of  a 
dark-blue  colour,  \v;us  a  forbidden  thing  to  his  family. 

It  is  easy  to  see  a  Totem  in  each  of  these  examples.  An 
European  observer  would  now  be  pretty  certain  to  describe  them 
as  Totems.  A  boy  in  a  mission  school  in  Aurora  would  be 
observed  to  refuse  to  eat  breadfiruit;  a  strange  phenomenon, 
which  would  call  for  explanation.  The  explanation  given  would 
be  understood  to  be  that  the  origin  of  the  boy  was  the  breadfruits 
Similar  explanations  would  connect  other  boys  with  other  articles 
of  food.  They  could  not,  under  penalty  of  sickness  or  death,  eat 
those  things  from  which  they  drew  theii-  r)i  igin  or  beginning. 

A  Banks'  Islander  would  Ije  found  to  have  a  snake,  lizard,  or 
what  not,  clnsely  connected  with  his  life  ;  his  origin  or  beginning 
of  life  would  be  said  to  be  in  it  ;  he  would  be  seen  to  have  grCAt 
resyK'ct  f«jr  it  an<l  care  for  its  well  being,  and  to  believe  in  a 
certain  intluence  exercised  by  it  over  him.  This  would  be  his 
Tot«-m. 

W  hen  the  people  uf  Ulawa  were  found  to  view  the  eiiting  of 
bananas  with  horror,  because  to  eat  them  would  be  the  same 
thing  as  eating  theur  ancestor,  the  banana  would  be  pronounced 
to  be  the  Totem  of  the  natives  of  Ulawa. 

Clearest  of  all  would  be  the  Totems  of  the  people  of  Florida, 
where  one  of  the  crab  family  might  not  eat  the  crab,  and  where 
the  prohibition  of  some  living  object  to  the  members  of  each  dan 
would  be  explained  by  the  belief  that  such  object  was  the  ancestor 
*<»f  the  clan. 

But  however  readily  these  things  may  adjust  themselves  to  a 
.system  of  Totemism,  as  conceived  in  the  European  observer's 
mind,  it  is  the  conception  of  tlienj  in  the  native  mind,  which  is 
really  of  value  ;  and  this  is  not  veiy  easy  to  apprehen<l.  Investi- 
l^ation  and  ex;unination  does  not  seem  to  me  to  l)i'in;'  out  more 
clearly  the  character  of  a  Totem  in  any  one  of  these  examples. 
In  Aurora  and  the  Banks'  Islands  the  objects  regarded  as  the 
origin  or  beginning  of  those  who  so  regard  them  are  in  no  way 
family  or  tribal  marks ;  they  belong  entirely  to  individuals.  The 
family  in  Aurora  named  alter  the  octopus,  though  it  is  believed' 


Digitized  by  Google 


PR0CEEDIN08  OF  8£CTI0N  0. 


to  have  some  connection  with  that  creature,  has  no  hesitation  in 
eating  it,  and  does  not  regard  it  as  its  origin..    The  octopus, 
tfaerefon^  is  nofc  the  Totem  of  the  octopas  fanulj.    A  closer 
ao^namtance  with  the  Florida  customs  raises  many  difficulties. 
It  IS  tine  that  the  crab  clan  does  not  eat  the  crab,  but  the  eUun 
named  after  the  fish-hawk  has  no  objections  whatever  to  eating 
that  bird,  and  does  not  eat  the  pigeon  ;  the  crab  clan,  also,  is  as 
careful  not  to  eat  one  kind  of  parrot  as  it  is  to  avoid  the  kind  of 
crab  from  which  it  takes  its  nanio.    Moreover,  only  two  clans  out 
of  six  are  named  after  living  creatures  ;  and  there  is  go(vl  reason 
to  believe  that  the  practice  of  prohibiting  someone  or  more  things 
to  all  the  members  of  a  clan  is  very  much  later  that  the  forma- 
tion of  these  clans  in  their  present  shape.    Men  alive  in  Ysabel, 
very  close  to  Florida,  within  the  last  few  years  could  remember 
when  these  prohibitions  were  introduced  among  themselves,  and 
knew  from  what  quarter  they  were  introduMd.   Again,  it  is 
most  important  to  observe  that  the  worship  of  the  people  in  the 
Solomon  Islands  is  directed  to  those  who  may  be  called,  though 
hardly  in  the  common  sense  of  the  word,  their  ancestors,  that  is, 
to  such  of  their  deceased  predecessors  as  are  believed  to  be  now 
potent  in  their  disemlxxlied  state,  whose  names  are  known.  When 
they  speak  of  the  crab,  or  the  clam,  as  beini;  ancestors,  tlipy  mean 
not  an  ancestor  whose  name  was  crab  or  clam,  but  someone  of  a 
previous  generation,  now  deceased,  whose  name  is  well  remem- 
bered, who  was  a  man,  not  a  crab  or  clam,  when  alive,  and  now 
is  disembodied  as  regards  his  human  form,  but  is  in  some  way 
embodied  in  one  of  those  creatures.   They  do  not  in  the  least 
believe  that  a  crab  or  a  clam  bei<at  them  or  their  fathers ;  they 
do  not  in  the  least  believe  that  the  beings  once  embodied  like 
themselves  were  ever  anything  but  men,  or  that  they  are^  when 
now  disembodied,  anything  else  than  what  they  expect  to  be 
themselves  after  their  decease,  that  is,  ghosts.    As,  then,  the  crab, 
or  clam,  is  not  really  an  ancestor  in  the  flesh,  so  the  ancestor  is 
not  a  god. 

The  explanation  of  the  Ulawa  practice  of  rcjectintj  bananas  as 
food  is  happily  at  hand  as  a  matter  of  history.  A  pnwerful  man 
not  long  ago  made  it  known  l)efore  his  death  tliat  after  his 
decease  he  should  be  in  a  banana.  The  proof  o£  the  novelty  of 
this  prohibition  was  found  in  the  abundance  of  bananas  round  the 
village,  in  which  none  were  eaten.  That,  then,  could  not  be  a 
Totem  which  had  but  lately  assumed  its  spedal  character  in  con- 
sequence of  the  arbitrary  selection  of  a  well-remembered  man, 
alliiough  it  might  well  be  that  some  native  would  explain  the 
reason  of  his  not  eating  bananas  to  be  that  his  ancestor  (rather, 
grandfather,  great-uncle,  (kc.)  was  a  banana. 

It  appears,  therefore,  that  in  Melanesia  a  woman's  fancy  l)efore 
her  child  Is  l:H)rn  will  sometimes  oouuect  her  chilil  with  some 
object,  which  the  child  is  taught  afterwards  to  regard  as  closely 
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related  to  him ;  it  ehonld  be  rather  said,  perhaps,  that  her  hnej 
oonneott  him  with  tome  daae  oC  otijecta^  all  of  whioh  he  equally 
regards.  If  it  be  convenient  to  call  that  olject  a  Totem,  the 
irosxl  must  be  used  with  the  understanding  that  no  family  or  tribe 
mark  is  meant,  and  that  the  origin  of  the  connection  is  in  the 
fancy  of  a  mother.  If  the  creature  with  which  the  Banks' 
Islander  believes  himself  somehow  to  be  connected  in  the  origin 
of  his  life  is  different  from  this,  it  is  only  that  the  connection 
starts  from  a  fancy  conceived  by  himself  or  suggested  by  another ; 
the  connection  is  with  the  singh?  life  of  the  individual  man — there 
is  no  true  Totem.  The  case  of  the  forbidden  food  of  the  Florida 
dami  oomee  very  much  nearer  to  a  caae  of  Totemism,  chough  Mr. 
PhuEer's  definitioiis  are  by  no  means  satisfactory ;  but  the  Florida 
practice  is  explained  by  that  of  XJIawa  and  Malomba.  The  fact 
that  the  meaaJben  of  each  clan  abstain  from  eating  something,  or 
more  than  one  thing,  which  represents  to  them  some  ancestor, 
ean  he  accounted  for  on  the  supposition  that  such  an  ancestor 
himself  associated  his  memory  with  that  object.  It  is,  indeed, 
difficult  to  believe  that  any  people  could  seriously  think  them- 
selves the  offspring,  however  remotely,  of  a  clam  or  a  crab  or  a 
banana  ;  the  statement  that  they  make,  however,  means  not  that 
a  banana  was  their  ancestor,  V)ut  that  their  ancestor  is  a  banana. 

I  conclude,  therefore,  that  to  arrange  certain  Melanesian  customs 
according  to  a  system  of  Totemism  is  not  difficult,  but  that  to 
examine  them  and  find  tme  Totems  is  not  easy.  It  may  he  that 
onstoms  in  other  parts  of  the  world  which  have  been  set  down  to 
Totemism  have  been  too  hastily  so  characterised ;  or  it  may  be 
that  the  definition  of  what  constitutes  a  Totem  will  haire  to  be  so 
altered  as  to  carry  the  application  of  the  name  very  far  away 
from  that  to  which  it  originally  and  properly  belonged.  In  that 
case  it  may  be  doubtful  whether  the  large  use  now  made  of  the 
words  Totem  and  Totemism  has  been  happily  Ijegun.  In  any 
case  these  Melanesian  examples  may  be  useful,  as  showing  how 
what  really  are  Totems  may  have  ai  isen  ;  they  throw  some  light 
upon  that  condition  of  the  uncivilised  mind  in  which  it  seems  to 
be  natural  to  men  to  conceive  some  special  relation  to  exist 
between  themselTes  and  some  object  with  which  th^  have  no 
physical  connection. 


3.— THE  AINUS  OF  NORTH  JAPAN. 
By  FRO9Bfl0OR  Odlvic. 
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4.— THE  FOUNTAIN  OF  "THE  MIST."— A  KAKO- 

TONGAN  MYTH. 

By  the  Bev.  William  Wtatt  Gill»  LL.D. 

The  central  mountain  of  Rarotonga  is  about  3,000  feet  alx)ve  the 
level  of  the  sea.  On  account  of  its  l>eLng  usually  envelop€^ci  in 
cloud  and  mist,  it  is  appropriately  named  "  Te  kou,"  /.^.,  **  The 
Mist."  Unlike  most  of  the  other  mountains  of  Rarotonga,  which 
Wmlnate  in  almost  infMScessifale  peaiu,  *'The  Hist"  seems  per- 
fectly* level,  as  if  its  sxmimit  had  becni  sliced  off  Frcm  the 
centre — a  weird  spot,  shnt  in  on  all  sides  by  rank  y^getatacm — 
gushes  forth  a  copious  and  never-failing  fountain.  Two  species 
of  fish  are  found  in  it ;  one,  called  the  karaea,"  about  eighteen 
inches  in  length,  of  a  yellow  colour,  and  somewhat  resembling  a 
lizard;  the  other,  a  little  fish  known  at  Rarotonga  as  the 
*'  taput<ipu."  How  did  these  fish  get  there  ?  The  natives 
absurdly  imagine  that  there  is  a  subterranean  communication 
with  the  ocean,  as  both  are  found  in  salt  water. 

To  this  day  a  hot  controvei*sy  rages  as  to  the  real  proprietor  of 
this  fountain.  Makea,  the  ipeen  on  the  northern  side  of  Karo- 
tonga^  asserts  that  it  is  Atfrr,  because  it  originally  flowed  down 
!her  side  of  ''The  Mist"  The  Ngatangiia  queens  are  content  to 
j)oint  to  the  stream  actually  leaping  over  the  cliff  on  iAeir  (the 
eastern)  side  of  the  majestic  mountain.  The  true  history  of  this 
ancient  feud  is  supposed  to  be  given  in  the  following  myth,  whidi 
.1  derived  from  the  sage  Tearikitaimaere  : — 

There  once  lived  at  Avarua,  close  to  the  sea,  a  divinity  named 
"The  Tongan "  (Tonga-iti)  and  his  wife  Rangatira,^  usually 
known  as  "  The  Beauty  "  (Te  Ari)  One  day  "  The  Beauty  "  said 
to  her  husband,  "  What  a  lovely  creature  is  yon  spotted  lizard  I 
Would  that  you  were  like  him  !" 

In  a  moment  the  complaisiint  husband  entered  the  lizard.  But 
when  the  fickle  beauty  perceived  that  her  once  noble  husband 
had  actually  changed  into  a  crawling  reptile,  she  vented  her 
disgust  in  the  well-known  song — 

"The  fair  Kaugatira  is  angry  with  the  Tongan. 
Disgusted  at  his  altered  f6rm« 
She  will  henceforth  deem  herself  a  widow  l** 

At  this  the  crafty  husband  remarked,  "What,  a  beautiful 
cuttle-tish  is  that  I  see  yonder  on  the  reef !  I  wish  you  would 
enter  it Pleased  at  this  fancy,  Eangatira  at  once  did  so,  but 
only  to  earn  the  disgust  of  her  husband.  In  her  turn  she  was 
greatly  vexed,  and,  intent  on  immediate  revenge^  she  dived  to  the 
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"very  depths  of  the  ocean,  little  thinking  that  she  was  closely 
"followed  by  her  husband.  On  reachinjj  the  very  foundations  of 
Hare  tonga,  she  clave  a  hole  in  the  solid  rock  and  earth  until  she 
^totmally  emerged  at  the  very  crest  of  the  mountain  of  **The 
Jdlst"  '*Ahr'  thought  the  chagrined  beauty,  **my  husband 
"will  never  find  <mt  my  hiding-place."  Scarcely  had  she  uttered 
"^hese  words  when  she  discovered  her  faithful  Tongan  (Tonga-iti) 
At  her  side,  in  outward  appearance  resembling  a  lizard  and  a  fish ; 
so  that,  whilst  she  had  merely  preserved  her  cuttle-fish  form,  he 
had  changed  his  into  that  of  a  sea-lizard,  to  enable  him  to  give 
ehase  to  his  runaway  spouse. 

For  awhile  they  lived  pleasantly  toi^ether  in  the  spring  on  the 
top  of  "  The  Mist,"  which  thenceforth  was  called  "  The  Fountain 
of  the  Followed  One  (Aruea)."  It  is  also  denominates!  "  The 
Fountain  of  Kangatira,"  inasmuch  as  she  first  made  the  waters  to 
well  up  from  tlie  heart  of  the  mountain.  Facetiously  it  is  also 
known  as  "The  Hhafrfjy  M(»ntli  of  the  Mist,"  in  allusion  to  the 
tall  trees  and  terns  surrounding  it. 

After  a  time,  becoming  weary  of  their  solitary  life  on  the 
moontain-top,  they  resolved  to  return  to  their  old  abode  near  the 
sea.  They  accordingly  left  the  fountain,  in  charge  of  Niu  and 
Nftn&,  the  **taputnpu  "  and  the  "  karaea,"  or  lizard-fish.  But 
imluckily  for  their  own  interests,  they  omitted  to  give  instructions 
to  these  guardians.  However,  a  long  reed,  which  had  the 
wonderful  virtue  of  directing  the  course  of  the  stream,  was 
inserted  in  the  hole  through  which  the  waters  rushed.  The  upper 
end  of  the  reed  was  inclined  towards  the  north,  so  that  a  stream 
of  crystal  water  now  for  tlie  first  time  hurried  on  towards  the 
home  of  these  godst  at  Avania. 

Shortly  after,  Toutika  (  =  Hit-tlir mark  J; )  made  his  appearance 
on  the  crest  of  "The  Mi^t,"  and  found  a  copious  streiim  flowing 
in  a  northerly  direction.  Addressing  the  sparkling,  gushing 
fountain,  Toutika  inquired  whether  there  were  any  guardians 
there.  A  voice  from  the  depths  of  the  waters  answered,  Yes ; 
here  are  two  fairies,  Niu  and  Nani."  "  Who  placed  vou  there  f* 
"The  Tongan  deity  and  his  wife."  "Where  are  they  gonef 
"To  guide  the  course  of  the  stream  to  their  home  at  Avarua." 
"  W(3l,  then,''  said  the  crafty  Toutika,  "  should  they  come  back 
and  speak  to  you,  \>e  sure  to  remain  silent,  or  I  will  kill  you 
both.  When  I  speak  respond  at  once."  Niu  and  N&na  agreed 
to  this.  Toutika  now  altered  the  direction  of  the  long  reed  to 
due  east,  and  the  obedient  waters  at  once  abandoned  their  former 
channel,  and  tlowfd  towards  Ngatangiia.  The  successful  inter- 
loper ran  on  with  the  stream,  to  wfitch  the  leaping  of  the  waters 
from  the  preci})icH  in  the  direction  of  Ins  home. 

The  Uzard  god  and  his  mate,  the  cuttle-fish,  finding  the  waters 


t  Touguiti  audtitaii^atirtu     X  Or,  "  I  oiut  aright,  '  doubtic^ii  in  allu-oion  to  this  mjth. 
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•nddenly  ImI*  hurried  hmdk  to  the  foantein  to  Moertam  the  eaoBei 
They  disoovered  that  the  direction  of  the  kioig  wonder-woikiB^ 

reed  had  heen  altered.  They  soon  came  upon  the  unblushing 
Totttika,  and  high  words  ensued.  The  liaerd  end  cubtle  tish  god« 
ohumed  the  fountain  as  theirs.  Toutika  as  positively  claimed  it 
as  his.  Toutika  demandetl  proof.  Said  the  Avaruan  divinities, 
"  We  have  appointed  two  servants  of  ours  as  i^uardians  <  »f  this 
spring."  It  was  accordingly  agreed  that  to  them  the  tinal  appr-.il 
should  be  made,  an<l  tlie  pirty  to  whom  these  fairies  might 
respond  should  be  r»^garded  as  the  true  lord  of  the  fountain.  The 
lizard  and  the  cuttle-fish  gods  then  confidently  and  in  unisoe 
ohaonted  to  the  gaardlaiis  of  the  spring,  but  there  wee  no  reeponee 
whatever. 

Tontifca  now  exultingly  exclaimed,  **  Did  I  not  tell  yoa  that 
the  water  is  not  yours  f '  The  ATaman  divinities  faintly  said  to 
the  interloper,  "  It  is  your  turn  to  address  the  fairies  of  the 
spring."   Toutika  sang  these  words-— 

"  Oh,  Niu !  oh,  Kana  !  come  forth  from  your  hiding-place ! 
TrHnsform  yourselyee  into  a  stream,  a  vast  volume  of  water. 
And  leap^  leap  with  resplendent  brilliancy,  oh,  Kiu  T 

At  this  the  waters,  which  had  entirely  ceased  to  flow  during 
the  long  dispute  of  the  gods,  rushed  forth  from  their  secret  hiding- 
place,  and  quickly  moved  on  to  the  edge  of  the  cliff  towards 
Ngatangiia,  to  which  the  reed  still  kept  pointing.  Stung  with 
disappointment  and  rage,  the  liziird  and  cuttle-tish  gods  chased 
the  advancing  sticani  in  tlie  vain  hope  of  checking  its  progress. 
But  without  heeding  their  futile  attempts,  the  stream  rushed  on 
and  on,  until,  reaching  the  pei'i)endicular  clitl',  it  took  a  wild  and 
defiant  leap  far  down  into  the  deep  gorge  at  the  base  of  the 
eastern  side  of  the  mountain.  The  angry  Avaruan  gods  dared 
not  follow  the  beautiful  waterfisll  through  fear  of  being  dashed  to 
pieces,  so  they  slunk  back  as  best  they  could  to  their  own  terri- 
tory near  the  sea.  Tlie  dejected  lizard  god,  Tonga-iti,  was  only 
too  glad  to  sun  himself  after  his  long  and  bootless  journey ;  hence 
it  has  come  to  pass  that  all  his  descendants  are  yellow,  sallow- 
looking,  spiritless  reptiles,  who  can  find  nothing  Ijetter  to  do  than 
to  bivsk  through  the  livelong  day  in  the  sun.  Thus  shiune*  has 
caused  the  pretty  spots  of  their  ancestor  to  change  into  a  dirty 
yellow  complexion. 

As  for  Raugatira  (the  cuttle-fish  g<xl),  she  was  so  utterly 
wearied  with  travelling  through  fern  and  grass  from  the  summit 
of  ''The  Mist,**  that  she  gladly  rested  in  a  shady  spot,  thenceforth 
named  "  Pftrai,**  or  "  Besting-nlace." 

Such  is  the  myth  connectoa  with  the  fountain  of  **The  Ifist* 
The  "  P&rai referred  to  is  the  ancient  "  resting  or  burial-place 
of  the  Makea  kings,  who^  down  to  1823,  worshipped  the  cuttle-fish. 


I  Tlie  Rerrey  lAlanderi  speak  ol  a  ptnofi  being '*7«Uoir  ntUt  •huatTi  Mid  not  vitboal 
MMon,  •»  paleuoM  thus  §ham  ItMlf  oo  their  dark  mm. 
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About  half  a  mUe  from  "  P&rai,"  close  to  the  usual  landing- 
place,  IS  a  fBiBftrlalUe  nataiml  baifaii^  fmh  w»tor,  oslM  **T& 
eattle-fiflh  stream."  At  certain  seasons  the  water  aswnmes  a  dark, 
cloudj  ajnpearanoe,  as  if  a  cuttle^isk  had  ejected  its  ink  into  th» 
stream.  Yet  in  the  course  of  a  day  or  two  the  water  again 
becomes  dear,  and  sailors  fill  their  water-casks  as  before.  Doubt- 
less this  is  owing  to  the  presence  of  cattle-fish,  who  come  out  of 
the  sea  there  to  spawn. 

The  stream  which  leaps  from  the  precipitous  eastern  side  of 
"  The  Mist "  flows  into  the  ocean  by  three  channels ;  so  that  it 
may  be  fairly  said  that  the  fountain  referred  to  in  the  preceding 
myth  is  the  unfailing  source  of  the  water-supply  of  the  beautiful 
island  of  Barotouga. 


The  following  invocation  to  the  divinities  wordkipped  bj  tho 
Makea  tribe  at  Barotonga  was  invariably  used  by  the  master  of 

tbe  ceremonies  as  a  preliminary  to  all  state  feasts  until  the* 
subversion  of  idolatry  in  1823.  As  the  name  of  each  god  was 
pronounced  with  a  loud  voice  and  in  the  prescribed  order,  a 
portion  of  food  was  thrown  into  the  bush.  The  divinities  were* 
Delieved  to  feed  at  dusk  upon  //le  essence  of  these  offerings^  the^ 
visible  part  being  devoured  by  rats. 

The  reader  will  note  that  two  of  the  gods  (Tonga-iti  and 
•  Toutika)  invokeil,  are  referml  to  in  the  preceding  myth.  This- 
will  show  that  the  myth  was  not  intended  merely  as  a  pleasant 
fairy  story,  but  was  to  their  minds  the  veritable  lustory  of  a 
quarrel  between  the  great  divinities  of  Barotonga,  which,  however, 
ended  disastrously  for  the  Makea  tribe. 


£  pun  km  ( sprayer  befiMrt  a  feast). 


To  kai«  e  Mawimamao  t 

To  kai,  e  Tangaroa ! 
To  kai,  e  Cturere !  ... 

To  kaij  e  Tonga-iti !  ... 


Marumamao  {  -  Shadow,  i.e.,  pro- 
tection, thrown  from  afar),  here 
IB  thy  food  ;  (0  eat !). 

Tan$;raroa,  here  is  thy  food ;  (O  eat ! )  ^ 

Etixrere*  (=  Falling-star),  here  ia 
thy  food  (Oestt). 

Tcaga-iti(»  Little  Tongan).  here 
Is  thy  food;  (Oeatt). 

Tontiks.  here  is  Uiy  food ;  (O  eat !)» 

All  (oiher)  divinities  worsh  ipped  by 
me,  here  is  your  food  \  (O  eat !). 

Whan  this  was  over,  the  chiefs,  neater  and  lesser,  were  named 
in  a  prescribed  order,  and  each  took  poaaessioQ  of  the  pile  of  food 
sUotted  to  him. 


To  kai,  e  Toutika!   

To  kai.  eaka  Atna,  kaikatoa  mai ! 


Digitized  by  Google 


620 


PB0CBBD1NG8  OF  SfiCTlON  G 


5.— OBSERVATIONS  ON  THE  HILL  TRIBES  OP 

NAVITXLEVU,  FIJI. 

By  the  Rev.  Abtbub  J.  Wbbb,  of  Goullmnii  N.8.W. 

Fiji  is  an  archipelago   containing  220   islands,  80  of  them 
inhabited.    Two  of  these,  Na  Vitile\'u  and  V.-uma  Lovu,  are  of 
considerable  size,  and  are  not  only  largely  peopled  along  the  coast 
line,  but  the  hills  and  valleys  of  the  interior  are  held  by 
mountaineers.    The  larj^'ost  island,  Na  Vitilevu,  has  a  numerous 
hill  population,  of  which  very  little  was  known  until  late  years. 
The  country  is  extremely  mountainous,  but  fertile,  and  abundantly 
watered  ;  the  food  supply  is  lari;(\  and  the  air  healthy  ;  and  the 
people  are  well  developed,  ])urticularly  so  in  the  calves  of  their 
legs,  and  are  superior  in  physical  energy  to  those  of  the  coaatt. 
The  character  of  the  hmd  is  sharply  divided  into  the  timbered 
and  gmssj  divisions,  and  the  people  are  divided  into  two  oolonn^ 
the  black  and  the  red  men,  the  latter,  by  tradition,  bemg  descen- 
dants of  a  Tongan  party  once  cast  upon  the  shores  of  Nadrog% 
on  the  west  coast.    The  black  race,  again,  is  divided  into  a  class 
of  tall,  handsome  natives,  and  a  class  of  smaller,  less  pleading 
folk.    There  are  reasons  for  believing  the  mountaineers  to  lif?  the 
oldest  inhaV)itants  of  the  country,  having  l)een,  in  all  probability, 
the  tirst  settlers  on  the  eojist,  and  presumably  driven  by  later 
arrivals  V)ack   into  tlie  hills.    Some  communities  among  them 
claim  to  have  come  from  people  who  have  long  been  settled  on 
the  sea  shore,  and  tribes  on  the  coast  claim  to  have  descended 
from  others  in  the  hills.   But  on  the  south-west  part  of  the  great 
island  are  people  who  seem  to  be  distinct  in  some  respects  horn 
the  rest  of  the  Fijians,  not  only  in  speech,  but  in  temperanmt 
and  habits,  and  in  the  very  shape  of  their  houses.    Thmr  huts  on 
the  south-west  end  of  Na  Vitilevu  are  square,  with  one  central 
pc)st,  and  a  round-shaped  roof  ;  the  dwellings  everywhere  else  in 
Fiji  l>ein!;'  more  akin  to  European  shape.    A  remnant  of  a  tribe 
still  exists  in  the  middle  of  ihv  island,  called  Na  Kai  Navitilfvu 
(tlie  people  of  Navitilevu).     Whether  this  fact  indicates  that  they 
wero  the  original  hohlers  of  the  island  is  a  matter  of  conjecture. 
Many  of  the  men  are  tine  looking,  though  in  their  heathen  state 
frequently  characterised  by  a  peculiarly  furtive  and  savage  glance. 
The  women,  as  a  rule,  are  remarkably  plain,  and  in  many  caaes 
ugly,  their  hard  life  no  doubt  contributing  to  this.    The  hill 
langisuiges  strike  the  ear  as  less  euphonious  tfaaD  the  other  dialects 
of  ^ji ;  they  are  harder  to  understand,  and  peculiarly  4lifficalt  to 
imitate.    To  hear  a  mountaineer  speak  first  his  own  patois^  and 
then  the  smoother  dialect  of  Bau  or  Rewa,  would  make  the 
listener  doubt  as  to  whether  it  was  the  same  man  speaking.  They 
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have  a  curious  fashion  of  sounding  a  "  w  "*  after  the  "  k,"  so  that 
Na  ka  ko  ya  "  of  Bau  would  V)e  "  Na  kwa  kwo  ya  "  at  Namosi. 
Similar  words  to  those  spoken  on  the  coast  arc  sometimes  used 
in  a  somewhat  different  sense.  At  Bau  they  say  "  vondo,"  of  the 
act  of  going  on  boaixl  a  canoe.  In  the  hills  of  Serua  "  vondo  "  is 
applied  to  the  act  of  ascending  a  hiU.  Of  oourae,  the  same  action 
of  the  leg  is  involred  in  each  instance.  Words,  too,  of  an  innocent 
meaning  at  the  eastern  end  are  vilely  significant  in  the  interior 
of  the  country.  One  remarkable  fact  m^y  be  touched  in  this 
connection,  that  the  mountain  people  have  a  word  for  the  sea, 
"tathi,"  wliich  is  allied  to,  if  not  identical  with,  a  similar  woid 
found  all  through  Polynesia,  but  nowhere  else  in  Fiji.f  They,  too, 
have  words  of  their  own  for  introiluced  animals,  where  the  tribes 
of  the  littoral  and  smaller  islands  have  only  names  derived  from 
the  European,  such  as  "  nggou,"  the  mountaineer's  name  for  pig, 
which  everywhere  else  in  the  group  is    vuaka,"  from  porker." 

Their  vilhiges  were  mostly  perched  on  most  inaccessible  peaks 
and  precipices,  very  romantic  to  look  at,  but^  as  I  found  from, 
experience^  rather  mstressing  to  gain.  These  eyries  were  skilfully 
fortified  with  palisades  and  galleries  for  sharpshooters,  which,, 
witii  &eir  well-chcsen  strategic  position,  rendered  some  of  them 
traditionally  impregnable;  and  until  the  intrmiuction  of  Euro> 
pean  arms  of  precision,  and  the  leadership  of  English  olficers, 
they  were  never  taken.  I  have  even  seen  fortified  places  on  a 
plain  so  surrounded  by  moats,  where  the  mud  was  arnip<l  with 
stakes  and  split  l)Mniboos,  and  so  encompassed  with  clay  ramparts 
and  stout  palisad»'S  line  within  line,  that  the  taking  of  them  in 
purely  native  warfare  was  a  very  tedious  or  very  fatal  under- 
taking. ]  saw  one  village  of  the  tribe  of  Navunan^gumu,  called 
Waini  makutu  (water  of  content),  where  the  mountain  stream 
had  been  most  ingeniously  diverted  into  the  circular  moat,  in 
which  it  was  swirling  round  the  town  on  its  onward  progress 
through  the  country  to  the  sea,  and  thus  forming  a  perpetual 
defence  to  the  people.  An  officer  in  the  EngUsh  army,  who  had 
to  take  some  of  these  forts  of  the  hillmen,  expressed  to  me  his 
surprise  at  the  skill  and  science  of  the  engineering  they  displayed. 
Covered  galleries  and  lanes,  an<l  curious  platforms  for  sentinels 
and  marksmen,  were  also  features  in  thes*'  works.  8ome  of  these 
mountain  strongholds  J  found  had  suggestive  names,  such  as 
"Na  Vere  '  (The  Plot),  "  Na  Laba '  (Tlie  Murder),  "Diwaki" 
(Cunning),  wiiile  the  inhabitants,  male  and  female,  rejoiced  in 
appellations  curious,  terrible,  or  obscene.  The  history  of  the 
people  here  is  ciystallised  in  their  names.  On  the  other  hand,  I 
ohserved  that  many  of  the  mountain  villages  were  poetically 
called  after  troes,  "Kamoli,"  "Na  Yunibua,"  "Nakuluva." 

•  This     tlip  snuiid  wliicli     written  7  by  the  Meltinesiim  Mis.s!on.    It  is  a  qinercoiltpottnd. 
ofkpw  or  kbw,  tUe  por  b  varying  in  dlstiuctoesia,  sometimes  quite  inuudible. 

t  Acoapting  ia  out  or  two  plain  Ml  ttit  oout. 
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A  social  peculiarity,  distinguishing  the  hill  mon  from  those  of 
the  coast  and  the  lesser  islands,  is  their  Jiure  litV.  or  clubs. 
These  again  distinguisli  tlie  tril)es  inhabiting  the  woodeci  half  of 
the  island  of  Navitilevu  from  the  people  of  Navosa,  or  the  grftssy 
distncs.  The  distinctive  mountain  Bute  is  a  long  building,*  the 
largest  in  the  village;  and  some  viliageB  have  two  or  thvea. 
Banged  along  the  walls  Uie  ohiefis  and  eldofs  of  the  tribe  have 
their  plaoee.  Stalls  are  fitted  np^  with  fire-plaoes  between ;  gram 
is  laid  down,  and  on  that  a  mat,  and  here  the  occupants  lie  at 
ease,  resting  their  arms  on  tlie  poles  that  form  the  top  of  the  low 
stalls,  and  exposing  their  bodies  to  the  genial  warmth  of  the 
burning  logs  in  the  fire-places — for  the  night-air  of  those  hill 
regions  is  chilly.  Here,  in  the  bure,  they  eat,  drink  yartgi^ona^^ 
smoke,  discuss  local  niattei-s  and  .sucli  news  from  other  parts  of 
the  (.uuntiy  as  liltrate.s  to  them,  and  fall  H.>leep  one  after  another 
at  their  own  sweet  will.  The  institution  is  a  most  sociable  one 
for  the  men.  What  of  family  life  there  is  exists  during  the  day, 
for  married  men  have  their  small  houses,  some  having  more  than 
one,  in  which  they  meet  their  wives  and  ehildrni;  a  good 
part  of  their  day,  too^  is  spent  in  the  woods,  where  they  have 
gardens  at  a  considerable  distance  from  the  village.  At  night 
the  men  congregate  together  in  the  clul>houses.  The  club,  that 
recognised  offspring  of  our  civilised  life,  has  its  analogue  in  the 
so-called  barbarous  life  of  the  Fijian  mountaineer ;  and  there  is 
really  something  very  cosy,  sociable,  and  jolly  about  this  com- 
fortable Highland  Club. 

Another  building,  without  which  a  mountain  town  would  have 
been  incomplete,  was  the  Bure  Kalou  (spirit  bure  or  temple). 
These  were  picturesque  erections,  perelie<l  on  very  hiLrh  mounds,* 
and  furtiier  conspicuous  by  tall,  narrow  roofs,  somewhat  sULri;«v^tive 
of  a  pago»la.    The  last  I  saw  was  in  the  village  of  Bengga,  on  the 
head-waters  of  the  Navua  River.    It  was  small  and  entirely  new, 
and  had  just  been  built  for  a  war  begun  with  KamosL    It  was 
very  neat  and  carefully  built,  and  stood  upon  a  high  foundation 
formed  of  pebbles  from  the  stream  hard  by.   Close  to  it  stood  an 
orange^ree,  from  which  depended  a  sacred  axe  brightly  gleaming 
in  the  sun.    I  was  told  that  on  special  occasions  the  priest  of  the 
temple  would  take  down  this  weapon,  and  entering  into  the 
Bure  KaloUy  rub  it  with  certain  leaves  to  "make  it  kill.*'  During 
my  stay  in  this  village  the  axe  was  taken  down  and  carried  into  tlie 
temple  under  suspicious  circumstances,  but  for  suinlrv  reasons  we 
did  not  wait  for  developments.     Another  temple  thai  I  «w'iw  was 
at  Narokor<>k(\vawa,  on  the  Wai-ni-mala  ;  the  building  was  larger 
and  older  lhau  the  one  at  JBeqa — the  interior  was  very  unattrac- 
tive^ but  at  the  door  hung  two  large  shells  of  the  conch  speoiaSy 
called  **  Davui "  by  the  natives.    These  were  suspended  by  stout, 

This  b  the  Long:  HooM  of  the  Banks'  IslAuden,  the  N.  A.  ludian*.  and  other  tribec 
t  KaTft,  the  fiper  methpHiaim.    I  TIm  IMwIfIt  of  Ibxioo,  the  **  high  placet  **  oC  Scriptam 
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elaborately-plaited  ropes  of  cocoanat-fibre^  and  were  the  gods  of 
the  place.  According  to  the  chief,  one  was  a  god  and  the  other 
a  goddess  ;  he  had  known  them  to  engage  in  a  sharp  altercation, 
and,  on  the  eve  of  an  event  of  great  tril)al  importance,  the  shells 
hail  grown  strangely  restless,  climbed  the  upright  jMjst  at  one  end 
of  the  interior  of  the  temple,  and  maile  their  way  along  the 
ridge-pole.  The  god  and  goddess  were  deities  of  war,  and  when 
the  Nuya  Mala  warriors  were  about  to  attack,  these  divine  shells 
were  blown,  and  the  noiae  reverberated  through  the  hills  and 
stmok  terror  into  the  soqIb  of  those  who  were  awaiting  the 
onset.  The  tribe  haying  then  reooitly  professed  Ghristianity,  I 
was  able  to  purchase  these  curiosities,  and  took  them  with  me 
down  the  Waidina.  My  lads  amused  themselves  with  sounding 
the  gods  when  we  came  near  to  a  village,  and  the  people  turned 
out  in  excitement  to  look  at  these  dread  |>owers,  for  the  rejwrt  of 
our  l)o.irinLr  th<'  shells  precede<l  us.  It  w;is  like  the  Efjyptians 
runnin;^;  along  tlw  banks  of  the  Nile  to  view  their  old  Pharaohs 
floated  down  in  charge  of  the  archaK>iogists  who  bad  exhumed  the 
mummy-cases. 

The  hill  men  have  their  amusements,  principal  among  which 
are  war-dances,  in  which  they  deddedly  exoel.  The  dance  with 
war  fans  is  a  wild  proceeding,  carried  on  with  great  vigour,  and 
in  curious  evolutions.  The  spear  dance  is  exceedingly  graceful, 
though  at  times  verging  on  the  alarming ;  but  the  dub  dance 
surpasses  anything  of  the  kind  done  by  natives  from  anywhere 
else  in  Fiji.  For  agility  and  rapidity  of  spring,  for  wild,  terrific 
bounds  (to  say  nothing  of  ear-piercini^  sliouts  and  yells),  for 
vigour  of  execution,  for  grace  and  power-  of  movement,  a  club 
dance  by  the  Kai  Namosi  couM  scarcely  be  equalled. 

In  their  manners  the  tri)>e.s  (litter  much.  Those  living  in  the 
wooded  half  of  Na  Vitilevu  possess  an  aristocracy,  show  very  great 
respect  to  chiefs,  and  the  latter  are  severely  exacting  in  matters 
of  etiquette.  The  people,  on  the  other  hand,  living  mi  the 
Sigatda  River  and  the  grass  country  of  Navosa  are  more  of  a 
dcamocracy,  pay  less  attention  to  such  chiefe  as  they  have^  and 
are  uncouth  in  their  manner  altogether.  They  have  fewer  words 
and  acts  denoting  respect,  nor  have  the  chiefs  anything  like  the 
same  influence.  All  alike  were  polygamists,  and  gave  their 
wives  a  hard  time  of  it  by  making  them  beasts  of  burden,  on 
Petruohio's  maxim,  that  "  women  are  made  to  bear."  I  have 
seen  a  procession  of  women  ;(oing  insinijle  tile  through  the  woofls, 
bent  double  under  heavv  loads,  while  the  loixl  and  husband  of 
the  lot  marcheil  with  staU-lv  masculine  <li''nitv  behind,  carrvinj' 
a  spear.  A  chief  explaine<l  to  me  that  every  additional  wife 
meant  an  increased  food  supply,  as  there  was  one  more  tiller  of 
the  soil  added  to  the  establislunent.  As  a  result  of  this  condition 
of  things  the  women  rapidly  look  old,  and  are  then  very  ugly, 
the  old  hags  being  perfectly  hideous.   Even  the  younger  women 
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lack  the  comeliness  of  their  better-treated  sisters  in  the  other 
parts  of  Fiji.  CaTini>)alism  prevailed  amonffst  the  Tnonnt«ine«*rs, 
«8  it  previously  did  througlH)ut  Fiji  <,'enerHlly.  Init  the  hills  were 
the  last  place  in  which  it  disu})peare<l.  Whrii  the  dreade«i  Nuya 
Main  warriors  came  as  allies  to  Soloira,  an  abundant  feast  was 
provided  for  them,  in  which  figured  several  nm.st  pigs  ;  but  the 
friends  "  murmured  that  that  was  not  a  feast  for  warriors,  and 
aidrad  irhy  no  hunwa  bodies  were  provkled  for  them.  Huinaii 
fleah  was  then  obtained  for  their  sustenance,  bat  as  none  of  the 
enemy  had  been  tnfficientlj  acoommodating  to  oome  within  the 
power  of  the  Soloira  dnb-men,  the  sosroe  from  whence  the 
stimulating  banquet  was  furnished  can  be  surmised.  The 
mountain  men  were  not  fastidious  where  human  meat  was 
ecmcernefl  ;  they  have  dug  up  bodies  that  had  been  buried  for 
days,  and  eaten  parts  of  them  done  up  into  puddings.  On  their 
war  marches,  when  thev  have  killed  victims,  thev  have  been 
known  to  cut  up  the  bo<lies  and  carry  portions  in  their  "  kit  "  for 
provender  on  the  way,  as  with  other  forms  of  tt)fKl.  In  eating 
human  ilesh  the  chiefs  used  wooden  forks,  and  for  human  flesh 
alone.  Why  this  distinction  I  could  never  learn,  except  that  the 
pieces  being  boiled  in  laige  quantities  of  broth  the  fork  was  need 
to  secure  tihe  pieces  of  meat^  and  draw  them  up  from  the  liquid. 
The  flesh  was  sometimeB  baked  first  and  boiled  afterwards.  In 
special  cases,  where  a  particular  enmity  existed  against  a  certain 
chief,  who  had  been  slain  but  buried  by  his  friends,  a  party  haa 
gone  at  night,  after  the  fighting  had  ceased  for  a  few  days,  and 
exhumed  the  lx>dy  ;  then,  taking  a  li\nng  man,  they  have  l)Ound 
the  corpse  to  him  upon  his  liack,  feet  to  feet,  middle  to  middle, 
arms  to  arms,  head  to  heiitl,  and  then  the  man  walks,  a  ghastly 
double,  into  the  village.  Cannibal  preparations  are  at  once  macle, 
and  the  feast  held  on  the  morrow.  The  rites  and  practice  of 
cannibalism  have  now  entirely  ceased  in  Fiji,  and  during  the 
present  decade  the  avowed  heathenism  of  the  hfll  tribes  has  been 
completely  abandoned.  Fgi,  in  all  her  islands,  and  from  the  coast 
of  NaVidlevu  to  the  remotest  parts  of  the  interior,  is  aChiistiaii 
country,  with  mission  schools  throuj^umt  the  territory,  and 
churches  and  native  pastors. 


6.— iiOME  BELIEFS  AND  CUSTOMS  OF  THE  NEW 

BRITAIN  PEOPLE. 

By  the  Rev.  Bw  Bahks. 


7.— THE  ABORIGINES  OF  VICTORIA. 
By  the  Bev.  J.  Mathsw,  M.A. 
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8.— THE  GENEALOGY  OF  THE  KINGS  OF  RARO- 
TONQA  AND  MANGAIA,  AS  ILLU8TBATINU 
THE  COLONISATIOK  OF  THAT  ISLAND  AND 
THE  HEBVEY  GROUP. 

By  the  Bev.  William  Wtatt  Gill,  LL.D. 

ANTTiiiNrt  that  can  throw  light  upon  the  original  colonisation  of 
the  South  Pacitic  Islands  must  )>e  of  the  deepest  interest  to 
scientists.  In  the  absence  of  b<.>oks  and  inscriptions,  we  cm  only 
look  to  tlie  traditions  of  the  islanders  tlieniselves.  No  surer 
ground  can  be  found  than  the  well-preserved  genealogies  of  the 
reigning  families. 

Irt  1S88  Great  Britain  annexed  the  Hervey  Group,  the  prin- 
cipal island  of  which  is  Karotonga.  I  propose  to  give  the 
pedigree  of  the  Makea  and  Tinomana  regal  families  of  Karotonga. 
These  fomlUes  elaun  to  he  descended  fxom  the  renowned  Makea 
Karika,  who^  with  Tangiia,  centuries  ago  colonised  Barotonga. 

Barotonga  was  practicslly  discovered  by  the  late  Bev.  John 
Williams  in  1823.  On  that  occasion  he  landed  native  teachers, 
and  thus  introduced  Christianity  and  civilisation. 

Rve  years  subsequently  Mr.  Williams,  after  paying  a  second 
and  prolonged  visit  to  the  queen-island  of  the  Hervey  Group, 
sailed  back  to  his  own  station  at  Raiat^^a,  in  the  famous 
Mcisen^er  of  Peace,  accomp.anied  by  Makea  Davida,  principal 
king  of  Rarotonga  at  that  date.  Referring  to  this  chief,  Mr. 
Williams  writesf  : — "  The  j)resent  Makea  is  the  twenty-ninth  of 
that  family."  In  a  note  he  adds  :  ■—  "  W^en  we  were  departing  for 
Baiatea,  the  uncle  of  Makea,  whom  he  had  appointed  Regent, 
delivered  a  most  interesting  address,  in  which  he  enumerated  the 
ancestry  of  the  king,  commencing  with  Makea  Slarika,  and  for 
every  one  of  whom  he  had  a  peculiar  designation  descriptive  ol 
his  character,  as  was  the  case  with  the  Pharaohs  of  Egypt.  I 
much  regret  that  I  did  not  obtain  a  correct  report  of  this  address, 
as  I  listened  to  it  with  peculiar  interest." 

In  1SG9  I  endeavoured  to  ascertain  whether  this  account  of 
the  ancestry  of  the  Makea  kings  was  still  e.vtant.  After  many 
inquiries,  Teac*a,  at  that  periotl  native  pastor  at  Avarua,  placed  in 
my  hands  the  greater  part  of  che  materials  out  of  which  the 
following  list  is  composed*  For  the  subsidiary  genealogy  of  the 
kings  of  the  split,  or  Puaiknra,  tribe  I  was  indebted  to  &iomatta 
Samueki,  or  Bongo-oe  the  Second,  the  brother  and  predecessor  of 
the  present  chieftainess. 

All  this  information  was  imparted  with  a  request  for  secrecy, 
as  the  following  pedigree  is  the  native  title  to  the  kingly  office 


t  "  Mluiooary  Enterprises,"  i»g«  in. 
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and  ancestral  lands.  But  so  many  ye;i!-s  havinir  olapscd,  and  the 
Hervey  Group  having  been  annexed,  there  is  no  longer  any  reas^^^m 
to  fear  inter-tribal  war  and  dispossession.  So  that  I  now  feel 
justitied  in  putting  this  genealogy  on  |>ermanent  i-ecord  for  scien- 
tific purposes.  And  for  this  special  reason — it  places  beyond 
the  shadow  of  doubt  the  number  of  generations  during  which 
Barotonga  has  been  inhabited  by  the  present  brown  (Maori)  race. 

Now,  in  regard  to  this  genealogy  itsell  The  descent  off  these 
kings  IB  from  father  to  son,  excepting  in  the  eleventh  gemeratioii, 
when  "  Makea  toina,"  younger  brother  to  the  "  Makea  Rongo-oe 
who,  by  his  arrogance  and  cruelty,  split  up  the  island  into  hostile 
dans,  was,  "  by  the  tiat  of  the  gods,"  appointed  king  oi  the  tribe 
at  Avarua.  When  Mr.  Williams  discovered  Rarotonga  in  1823. 
Makea  Pori  and  his  cousin,  Makoa  Karika  the  8oeond,  reigned 
jointly  at  "  Araitetonga  "  (the  royal  luarae).  The  origin  «)f  thU 
dual  kingship  of  later  times  in  the  family  of  Makea  was  merely 
to  make  a  suitable  provision  for  the  eldest  sons  of  the  two  wives 
of  "  Makea-patua-kino."  In  consequence  of  this  dual  kingship, 
Makea  Davida,  in  1828^  was  not  (as  Mr.  WiUtams  thought)  the 
29tli,  but  the  25th  in  direct  succession  from  Makea  Karika,  the 
founder  of  the  dynasty.  If  it  were  allowable,  native  fashion,  to 
add  the  names  of  the  four  other*  joint  kings,  Makea  Davida 
would  be  the  2dtb  descendant  of  the  famous  Makea  Karika,  who 
had  reigned,  represMiting,  however,  only  25  generations. f  Native 
etiquette  made  it  imperative  for  the  Regent  to  include  the  four 
joint  kings  referred  to.  The  custom  has  always  obtained  in  the 
''ToTiLTan  kingdom  "(*' te  au  o  Tonga  ")  that  whilst  l»otli  kings 
enjoyed  regal  honours,  only  one  wielded  authority,  wielding  it, 
however,  in  the  name  of  lx)th  Makeas. 

Coming  on  to  my  own  time,  it  may  suffice  to  remark  that 
Makea  Tevairua  (who  welcomed  me  in  1852)  was  sister  to  Makea 
Bavida  (Mr.  Williams'  friend  in  1828);  Makea  Baniela  and 
Makea  Abela  were  their  younger  brothers.  So  that,  strangely 
enough,  four  children  of  Makea  Fori,  who  welcomed  civilisation 
in  1823,  came  to  the  tin  one.  The  pi'esent  queen,  Makea  Takaa, 
is  the  only  child  of  the  Makea  Davida  who  accompanied  Mr. 
Williams  to  Raiatea  in  1S28. 

Allowing  to  each  Makoa  a  reign  of  twenty-live  years,  we  obtain 
a  total  of  six  hundred  (or  possibly  6l'5)  years  from  the  landing  of 
Makea  Karika  on  liarotonga  down  to  the  accession  of  ^Vfakea 
Pori  and  Makea  Karika  II.,  whom  Mr.  Williams  found  in  posses- 
sion of  regal  authority  in  1823.  Doubtless  the  tirst  ten  sovereigns 
reigned  longest  and  most  happily,  before  the  pride  and  cruelty  of 
"  Rongo-oe split  up  the  island  into  hostile  Motions.    The  reader 


*MakCft  Kcii,  .^fokva  Tekao,  Makm  Karika        i>nt'  <>i  r<  umu'm);  vVwii^  who,  bl  ISSB. 

Wtflooiiit'il  Sir.  Williaiii!^  :  Mnkwi  Pa.  wl.o,  witli  Makea  luiviiln,  rciKiii-i  iu  1H28. 

fur,  witli  absolute  correctness,  the  :.'4th,  *-  Makea  teiua  "  being  younger  brother  (or  more 
protebly  oondn,  **  tclii%'*  mMaing  tetb)  to  "  MokM  EoagOHMk" 
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will  bear  in  inind  that  twenty-four  Enfjlisli  sovereigns,  from  the 
Norman  Conquest  to  the  death  of  Charles  I.,  reigned  /ess  than 

600  years. 

The  Makeas  were  lield  in  great  veneration  by  their  vas&ils.  In 
1858  1  aske<l  a  serf  why  lie  looked  aside  when  interrogated  by 
Makea.  The  reply  was — "  Did  not  my  father  tell  me  never  to 
look  Makea  in  the  face,  lest  the  regal  glance  should  devour  mef 
The  angry  glance  of  a  high  chief  was  believed  to  induce  that 
frightful  diflcaae,  iuftts,  or  cancer  of  the  nose  and  face.  So,  too^ 
the  thieving  of  food  by  the  slaves  who  waited  on  them. 

The  mythical  account  of  the  origin  of  the  regal  name  Makea  is 
this:  "Atea*  niarriid  Papa.  To  them  were  bom  Rongo  and 
Tane  ;  also  Ruenuku,t  Tu-the  Great  (Tu-nui),  Tangaroa,  Teuira 
(  =  the  lightning),  and  Aa  ( =  cyclone).  The  sign  of  royalty  })eing 
the  (bowl  of)  intoxicating  pepper,  shouts  ever  following  (the  king)." 

Now  Rongo  and  Tane;^  said,  Li't  us  name  our  son  The  Saliva 
(kea)  of  our  mouths  and  the  aching  of  our  heads.  Hence  the 
name  jVlakea." 

"Ma"  is  a  mere  pretix,  so  that  this  regal  title  may  be  rendere<i 
The  Saliva  and  Head-ache  of  the  gods ! 

Many  have  asked  me  whether  I  have  discovered  in  the  Hervey 
Group  any  trace  of  a  prior  Negrillo  people.  My  answer  is,  None 
whatever.  Indeed,  I  believe  the  idea  of  a  black  race  formerly 
overrunning  the  Eastern  Pacific  to  Ix?  a  pure  fiction.  When 
Karika  landed  on  Rarotonga  he  found  a  few  Maoris  or  brown, 
people  from  Iva  (  =  Nukuiva),  originally  from  Avaiki.  Their 
chief  was  named  Ata.  These  Maories  were  all — or  nearly§  all- 
slain  by  Karika.  A  black  aboriginal  race  was  nevei-  heard  of  in 
the  Hervey  Group.  Sofiie  accounts  assert  that  Ou  and  Ruariki 
were  the  chiefs  of  these  Imjwn  people  from  Iva,  and  that  not  one 
was  spared  by  Karika.  It  is  well  known  that  the  Rarotongans 
from  time  immemorial  were  addicted  to  killing  and  eating  women  \ 
at  Mangaia  the  rule  was  to  spare  women. 

On  the  west  of  Rarotonga  is  now  settled  the  smaller  and,  but 
for  Christianity,  doomed  tribe  of  Pttaikara.  In  1823  Mr. 
Williams  found  Tinomana,||  the  eightei  nth  in  direct  succession 
from  Karika,  swajring  its  destinies.  Allowing,  as  with  the 
Makeas,  25  years  to  the  reign  of  each  of  that  line  of  chiefs,  we  get 
onlv  4r)0  years.  Mv  own  impression  is  that  one  or  two  links  in  this 
genealogy  are  irrecoveraVdy  h^st,  owin;,'  to  the  perpetual  slaughter 
of  their  leading  men — a  slaugliter  which  cejvsed  only  on  the 
acceptance  of  Christianity  by  the  rulers  of  Rarotonga  in  1823. 

I  infer,  then,  that  Rarotonga  was  colonised  by  Karika  and 
Tangiia  600  years  before  the  discovery  of  the  island  by  Mr. 

•  V5t«i  or  Avntca,  Xmm. 

tThe  Rraiiinkaof  MantnuAn  mythology. 

i  Primary  male  god«  oi  Polyiie«iA. 

\  TIk-  yoniifr  women  were  npnml  m  ahiTe  wfT«  for  tiM  vloton. 

^  Thi^Hniiif  Tiuomniin  wii-s  liviiiir  in  is.'ss,  when  I  Ant  vMtod  Barotougm  HtVManUMt 
iutcmtiitg  chief,  aiKl  u(  cuiuuiamliiig  prepuce. 
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Will]ftms»  aboat  A.D.  1223,  or  possibly  jld,  1196.  lliis 
conclusion  was  aniTcd  at  many  years  before  I  Icmnd  that  M. 
Quatrefagesy  in  bis  admirable  book,  entitled  "The  HamaD 
Species"  (page  194),  places  it  in  a.d.  1207.    For  the  story  of 

Tangiia's  voyage  to  Rarotonga  I  must  refer  the  student  to  mv 
"Myths  and  Songs"  (pp.  23-4),  and  Williams'  Enterprises'' 
(pp.  195  C)).  In  their  inter  tribal  wars  the  numerous  descendants 
of  Taugiiu  dofeated  the  less  numerous  descendants  of  Karika  in 
many  a  contiiet  ;  but  the  regal  supremacy  waa  allowed  to  remain 
with  the  Makea  Karika  fainilv. 

In  passing,  I  may  mention  the  (to  the  European  mind)  singular 
circumstance  that  iu  1823  Makea  Tinirau  and  Make^i  Tekao  were 
both  alive,  but  had  Tcduntarily  devolved  the  regal  authority  and 
title  upon  their  sons,  Makea  Pori  and  Makea  Karika  II.  This, 
however,  is  no  uncommon  occurrence  amongst  chieflB,  greater  and 
lesser,  of  the  Polynesian  race. 

But  Karika  found  on  the  island  a  few  brown  people,  ruled  by 
Ata,  representing  a  single  canoe  load  from  Iva.  Allowiiig  to 
these  prior  Afaori  settlers  on  Rarotonga  a  residence  of  50  or  75 
years  (a  period  far  too  long,  judging  from  what  I  have  myself 
seen  of  stray  canoes  in  the  South  Pacitic),  we  may  safely  conclude 
that  Rarotonga  has  been  inhabited  somewhat  less  than  700  years 
prior  to  its  discovery  by  Williams  in  1823. 

In  my  "  Life  in  the  Southern  Isles"  (pp.  23-5)  and  "  Historical 
Sketches  of  Savage  Life  in  Polynesia  "  (pp.  227-9),  I  have  g;iveu 
historical  data  fmr  my  belief  that  the  rest  of  the  islands  S  the 
Hervey  Group  have  been  inhabited  only  about  sis  centuries.  I 
would  eqiecially  commend  to  the  student  the  unquisiumabfy 
correct  list  of  \\w  three  great  orders  of  priests  and  the  "rulers  of 
food  "  on  the  island  of  Mangaia,  given  in  "Historical  Sketches  of 
Savage  Life  "  (pp.  227-8).  Only  twelve  generations  of  the  "  rulers 
of  food  "  have  obtained  on  Mangaia^  and  fewer  still  of  the  priests 
proper, 

AH  the  traditions  of  Eastern  Polynesia  point  to  a  western 
origin — Avaiki  (  =  8avai'i),  Tonga,  Rotumah,  UjX)lu,  Tutuila,  and 
Manu'a.  Amid  wonderful  divtJisity  of  detail  there  is  a  unity  of 
tradition  in  regard  to  the  western  origin  of  their  race. 

After  giving  the  genealogy  of  the  kings  of  Rarotonga,  I  will 
add  the  succession  of  the  kmgs  of  Mangaia^  to  enable  the  reader 
to  judge  for  himsell  I  think  it  is  evident  from  these  Usts  that 
Rarotonga  was  the  first  island  of  the  Hervey  Group  that  was 
colonised.  The  island  of  Rarotonga,  which  towers  3000  feet 
above  the  level  of  the  ocean,  is,  of  course,  visible  at  a  great 
distance,  and  yet^  strangely  enough,  escaped  the  eye  of  the 
renowned  Cook. 

In  passing,  I  may  observe  that  the  knowledge  of  the  calendar 
belonged  exclusively  to  the  kings  proper  of  each  island  of  the 
Uervey  Group,  as  they  alone  tixed  the  date  of  the  various  f«»sts 
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in  honour  of  tlie  gods.  This  was  done  Ijy  them  as  mouth-pieces 
of  the  tutelar  divinities.  For  others  to  keep  tlip  calendar  was  a 
sin  against  the  gods,  to  be  punished  with  hydrocele.  It  was  even 
thus  of  old  in  the  Tahitian  and  Society  Groups.  Very 
appropriately,  the  calendar  printed  in  Ellis'  book  is  mud  to  have 
been  derived  from  Pomare,  the  sovereign  of  that  day.  Of  course, 
tliit  faet  is  a  guarantee  for  its  ocMrreotness. 


J* — JGfiigs  of  RarotongOy  as  gtoen  by  the    wise  men  "  of  Makea 

and  Jifumana  in  1S69, 


1. 

2. 
s. 
4. 
5. 

6. 

7. 

8. 
9. 

10. 


Makea  Karika,  father  of  ...    Makca-the-ten-iMf.  His  wife  was  laa* 

nui-i-te-rangi  =  Ina-the-Great-and-Heavenly. 


Makea  Putakitetai  ••• 

:)Iakea  i  te  au  ... 

Makea  noo  marie 

Makea  purstn  (sporota)... 

Makea  p«au  rango 
execute  his  purpose. 

Makea  teko  nako  ... 
ther,  thither. 

Makea  te  taiti  ... 

Makea  te  ra  ttt  ... 
tira. 

Makea  Kongo-oe 


Mak  ea-lord-leadi  Qg-captives. 
Makea-  the-peacef uL 
Makea-the  quiet. 
Makea-the^handflome. 
Makea-<»f-fly-like-wings,  t>.« 


to 


Makea-the-ubiauitoiis  QiterallT.  '*hi- 

Makea-the-ti.shermau. 

Makea- (iike)-tbe-upright.mast  (ra*  = 


...    ^akea  -  Eougo  -  of  -  the  -  paddle.  But 
usually  known  as  Te  ariki  ape  tini  =  The-kiiig-wiUi-iiiaay- 

faulta.  Until  his  reigu  there  was  at  Barotouga  but  one  king* 
whose  unitf'l  and  powerful  tribe  was  nam»'d  "  Takitumu,"  or 
*•  AU-deatroyiug."  A  warrior,  maternal  uncle  to  Kongo-oe, 
named  Takaia,  split  the  tribe  into  two  hostile  camps.  Boi^o-oe 
rt^'iuained  king  over  the  smaller  or  doomed  portion,  which  took 
the  name  of  "  Puaikimi  "  at  Aroraiigi.  Makt-a's  portion  was 
named  **  Te  au  o  Tonga "  —  "  The-Ton^au-kingdom,"  and 
remained  at  Avarua,  retaining  the  family  marae  "  Araitetouga' 
=  *'  Tho-Tongan-Mediator  "  (or  *'  Warder-off-of-Tongans 


»» 


11. 

Makea  telna 

...  Makea-the-younger-brother. 

IS. 

Makea  tumu  pa  ... 

...  Makea-€f<-tho>(royal)-ooneh-sheU. 

18. 

Ifakea  tinoiei 

...  Makea-of-tlis-bandsome-penon. 

14. 

Makea  tan  na 

...  Makea-the-dilatory. 

15. 

Makea  potiki 

...    Makes-the-youngest  (a  term  of  en- 

dearment). 

lA. 

Mskea  mang^ungn 

...  Mskea-ths-tkundeier. 

17. 

Maksataik 

...  Makea-or-tlie<spear. 

*  Ts  bo  distinguished  from  ra  =  sun.  It  is  mei*ely  an  abbreviation  of 
"  lira'W'niast.^  Because  the  first  syllable  is  dropped,  the  remaining 
one  (ra)  is  lengthened  (ra).  In  New  Zealand,  "  mast "  is '*  tiratu  "as 
« the  mast  that  stands  up  "  (masts  were  set  up  or  lowered  at  pleasure). 
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18.  Hakeatidrane  MakMp-tbe-beloTed  (UtonUy  aT-^Im- 

eye-brow8  "). 

19.  Hakea  te  rangi  ta  ki  vao  ...  Makeft-tli«-ioUd'8ky-BteiidiBg-iqi- 

outside. 

90.   Bangi  Makea       ...         ...    Heavenly  Makea.    Drowned  in  LaIdb 

Tiriara,  on  the  south  of  Man|?aia, 

21.  Makea  Ui  patua  kiuo  ...  Mukea-badly-beaten.  in  his  reign 
another  split  took  place,  and  thenoefocth  two  Makflai  leisned 
jointly  at  "  Araitetonga,"  the,  royal  *'konta"»"fflane/'  or 
idol-grove,  of  the  Makea  family. 

22  ^  Makea  pini  and  ...  ...    M;ikea-the-8orrowful  and 

^  Makea  keu  ...  ...    Makea-of- the- flaxen-hair. 

mI  Makea  Tiuirau  and  ...    Makea-lord-of -all-fish  and 

i  UakeaTekBO      ...         ...  MakM-the-hnd  (=hope  or  glory  at 

the  family). 

f  Makea  Fori  and  ...  ...    Makea-the-f at  and 

^  Makea  Karika  II.  ...    Makcii-tho-torrible,    Beoonrl   of  that 

name.  These  were  the  reigning  chiefs  at  Avarua  in  1823,  when 
tbte  Bev.  John  Williams  conveyed  the  Gospel  to  Barotonga. 
Since  then  have  reigned— 

Makea  Da vida  and  ...  Makea-David. 

it  Makea  Pa  ...         ...  Makea-the-defendw. 

(  Makea  Te  vairua  and        ...    Makea-the-spirit  and 
\  Makea  Tuaivi       ...  ,„  Makea-the-hill. 

Makea  Daniela  and  ...    Makea-Daniel  and 

Makea  Tavake      ...  ...  Makea-the-tropic-bird. 

(Makea  Abela  and  the  above-  \  Makea- Abel  and  the  above-named 
named  Hakea  T^Take    ...  i,  MakearTavake. 


25 


27  [ 


28 


(  Makea  Takan  and  the  abore-  C  Makea-Twen^  and  the  abore-naaied 
named  Makea  TaTake.        ^  Makea  Tavake.  Both  mm  living. 


Kings  of  the  "  Fuaikura  "  tridc. 


1. 

2. 
3. 

4. 
o. 
6. 

7. 

8. 

9. 


10. 


£ongo-oe,  or  Napa  j  otherwise  named  "  Te  ariki  ape  tin! "  =  "  The- 
king-with  many  fanlts.*' 

...  The-brave-son. 

...  The-bud. 

...  Foundation. 

.„  The-end. 

...  Land-f  uU -of -offspring. 

...  Trt'mblinu;. 

...  Koyal-domination. 

...  Mighty-frame,  or  Wonder-work- 
ing-body, lu  this  kinji's  reign  Christianity  was  introduced  to 
Barotonga  {t^.,  1828)  oy  the  late  Bev.  John  Williams.  Tim>- 
mana  represented  the  eighteenth  generation  from  Karika.  Soma 

say  the  nineteenth. 

Tinomana  te  ariki  tapu  rangi  ...  Tinomana-tho-king-who-snstaina- 
the-sky.   His  baptised  name  was  "  Setephano  "  =  Stephen. 


Tamatoa 

Tekao 

Pajia  i  female) 
Tt-mutu 
Enua  tama  nui 
Bu...  ... 

Teau  ariki  ... 
Tinomana 
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11. 


Tinomana  Bongo-oe  IL  His  baptised  name  waa 
Samuel. 


8aiiiacla"ss 


18.  Tinomana  Mereane  (=  Mary  Ann).  Her  baptised  name  waa 
" Mereane **  =  Mary  Ann.  Nore  living.  She  is  the  twentieth 
direct  descendant  of  Karika  in  the  Kon^o-oe  line,  being  sister 
(bat  by  a  diflerant  mother)  to  the  previoas  aoTeraign.  She  ia 
niece  to  Makea  Takan  of  Avama. 


J*edigre€  of  Mahea  Takau^  as 

1.  Makea  Karika 

2.  Uakea  Pntakitetai 

Z,  Makes  te  ariki  akamatakn  ... 

4.  Makea  Atea*  rere  ao 
Uakeate  ariki  iti  an 
Makea  te  aiiki  noo  marie  ... 

7.  Makea  teiitn 

5.  Makea  BoDgo-oet ... 
9.   Makea  vai  katan  ... 

10.  Makea  peau  rango 

11.  Makea  putua  ariki 

12.  Makea  tinorei 

13.  Bangi  Makea  ko  Takaia 

went  to  Mangala  to  wage 

14b   Makea  tnmnpn  ... 

(who  went  to  Atin  to  wage 

16.  Makea,  who  went  to  Tbhiti  on 

16.  Makea  te  ariki  ape  tini 

17.  Makea  taniia 

IS.  Makea  te>pataa'kino 

19.  Makea  pan! 

20.  Makea  TiniranI  ... 

21.  Makea  Fori 

Williams  in  1828). 

22.  Makea  Dayida 


^!0€n  to  me  by  herstlj  in  j88j, 

Makea-the-terrible. 
Makea4ofd-leading-captivee. 
Makea4ihe-king-striking»teRor. 
Makea-Voon^-rnahingHm-the-world 
Mak  ea-the-king-giTisg-peaee. 
Makea-the-quiet-king. 
Makea-(like)-the-npright-mast. 
M  akea-Bongof-of-the-paddle. 
Makea-of-the-right>wing. 
Makea-of-the-fly-like-wings. 
Makea-the-fea.st<»d-king. 
Makea -of -the-liandsome-ptTson. 
Heavenly  Makea  or  Takaia  (who 
)• 

Makea-of  -  the  •  (royal)  •  oonoh  -  sheU 
)• 


24.  Makea  Daniala 

25.  Maker  Abela 


a  peaoefnl  errand. 

Makea-the-king^with-many-lanlts. 

Makea-heaped-fq>. 

Makea^badly-beaten. 

Makea^the-sorrowfuL 

Makea-lord^-of-all-fiBh. 

Makea  the  fat  (who  welcomed  Mr. 

Makea  David. 
Makea-the-spirit. 
Make»>DaaieL 
MakearAbel. 


*  AteassYStea  =  ATatea  =s  Koon.  The  fall  form  is  Ayatea.  This 
Atea,  w  Vatea,  is  one  of  the  great  dlTlnitiAs  of  Polynesia. 

t  Bongo  is  the  son  of  Atea,  or  Vatea,  whose  sangninaiy  worship  was  so 
general  in  Eastern  Polynesia.  Bongo-oe  probably  means  "Bongo-the* 
steersman/*  i.e,,  of  tho  ship  of  the  state. 

X  Tiniran  was  brother  to  Atea,  Vatea,  or  Avatea.  and  was  lord  of  all 
fish.  This  fiRh-cr<^d  Tiniraa,  was  accordingly  one  of  the  great  primary 
deities  of  Polynesia. 
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86.   MaksaTakaa*     ...        ...   Vakem-Twrntj,*  noiw  Vowing. 

There  can  be  no  doubt  that  the  first  list  is  the  complete  one. 
In  tliis  latter  account  there  is  no  reference  to  the  dual  kingship 
at  "  Araite tonga."  It  is  confessed  that  Rarotongan ///>A?>ri'  (so 
far  as  Makea  is  concerned)  begins  with  Karika  ;  but  there  is 
lying  before  me  a  list  of  purely  mytiiological  names,  given 
as  ancestors  of  the  Karika  who  sailed  from  Tonga,  Hotuma, 
Avaiki  (sSavail),  and  Manuka  (the  Manu*a  duster  of  three 
ifllands,  zorming  the  eastern  portion  of  the  Samoan  groups  Some- 
times  Tau,  the  Uurgest  of  these  three  islands,  is  called  hy  Kervejr 
Islanders  Manuka).  It  is  believed  that  Karika  made  his  final 
start  for  the  south-east  and  Rarotonga  from  the  island  of  Tau  or 
Manu'a,  where  the  marae  of  "Salia"  =  "  Karika"  may  still  be  seen. 
The  place  is  called  Rarotonga."  Tau  is  700  miles  north-west  of 
the  island  of  Rarotonga. 

Karika's  great  double  canoe,  in  which  he  made  eight  wonderful 
voyages,  had  two  masts,  and  carrie<l  (tradition  says)  170  people 
(okoitu).  He  gave  to  the  queen-island  of  the  Hervey  Group,  the 
home  of  his  descendants,  its  name  Rarotonga"  (in  memory 
of)  Western  Tonga."  Karika  selected  aa  his  followers  the  fleetest 
ranners  and  the  bravest  men  of  the  various  iBlands  he  touched  at, 
i.e,f  of  Tonga^  Botuma,  Savai'i,  and  Tau. 

It  is  said  that  on  the  island  of  Rotuma  is  still  shown  the 
''footprint  of  Sal ia"  =  Karika.  And  at  the  famous  marae  of 
Opoa,  in  the  island  of  Kaiatea,  **the  stone-eeat  of  AriV's 
Kfrrikft 

//. — Xings  i>f  Matigahi  Herwy  Group, 

The  island  of  Mangaia  was  discovered  by  Captain  Cook  in  1 7  7  7. 

The  sign  of  installation  of  the  kin^s  of  Mangaia  was  to  he 
formally  seated  by  the  temporal  lord,  in  the  presence  of  the 
leading  under-chiet's,  upon  "  the  sacred  sandstone  "  [tc  kca  iiiamoa) 
in  Rongo's  marae  (0-Rongo)  on  the  seashore,  facing  the  setting 
sun.  This  was  their  equivalent  of  our  coronation  in  Westminster 
Abbey.  The  special  duty  of  a  kinjj  was  by  rhythmical  prayerst 
to  Great  Kongo  to  keep  away  evil-minded  spirits  (pa  tuarangi) 
that  might  injura  the  island.  For  this  end  the  principall  king 
{fe  arikipaXuta)  lived  in  the  interior,  in  the  midst  of  abundance^ 
in  the  sacred  district  of  Keia.  His  prayers  {karakid)  were 
supposed  to  keep  away  bad  spirits  coming  from  the  tost  On  the 
barren  seashore,  at  O-Ronc^o,  lived  the  second  ;iry  king  {te  ariki 
pa  tai)^  who  kept  away  bad  spirits  coming  from  the  west.  Besides 


«  In  the  inemor}  of  "  twenty  "  hoiuU  obtaiuod  at  MaucniA  bj  Maker's  warrion  generation* 
ago.  It  i»  ati  ancient  luune.  MO  mj  **8«m9»  Life  In  Foljii«aa,**  pags  17. 
t  Of  gnafe  antiquity. 

%  AIM  called  *•  the  praying  king  "  (t4  ariki  karekiay. 
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this  prmiAry  ghostly  funotioii,  many  other  importont  duties 
deYolved  upon  theie  royal  penonages  (see  Myths  and  SongSi"* 
page  293,  &c.). 

I  derived  the  foUowing  information  (under  promise  of  secrecy) 
many  years  ago  from  my  late  valued  friend,  King  Numangatini 
These  lists  are  the  most  accurate  now  o]>tninal)le ;  some  points, 
however  are  disputed.  Tlif  kiiijjly  olhco  was  hereditary  ;  never- 
theless the  investiture  rested  with  "the  lord  of  Mangaia"  for  the 
time  being.  A  father  mii^ht  be  set  aside  in  favour  of  his  eldest 
son,  or  one  brother  in  favour  of  another,  for  special  reasons  ;  but 
still  it  must  be  the  same  blood  divine  (as  it  was  believed  to  be). 
The  shore  king  was  not  unf requently  an  illegitimate  child  of  a 
ffreat  inkrwr  lung.  All  kings  were  ex-cffieh  high  priests  of  Rongo 
(asara  pia  o  Bongo),  tutelar  god  of  Mangaia. 


Succession     Kings  defending  the  Interior  (  ^Je  au  ariki  pa  uta). 

1.  Kangi  ...  ...  Sky. 

2.  Te-akatauira-ariki  ..  The-arrived-kinj?. 

3.  To.mata-o-Taagaroa  ...  The-faoe-of-Tan^'aroa. 

4.  To-up<»ku-rau ...  ...  Twohundred-heads. 

6.    Eua-ika  I.     ...         ...    Fiah-bole  1.    Slain  by  Ngauta«  wheu  for 

the  flzst  time  "  kod  of  Mangaia." 

6.  .Sso-ne         ...         ...   Gourd-leaf.   Son  of  the  shore  kme  Vae- 

roa-ran.  The  drum  of  peace  for  the  last  (seventh)  *'l(iraihip'' 
of  Ngautu  (on joyed  by.Terea)  was  beaten  by  Rau-ue  over  the 

bofly  of  Inangaro. 

7.  Poa-iti  ...  ...    Small-scale.     Beigned  in  the  days  of' 

Ngauffati. 

8.  Te-ao  I.  ...  ...    Bay  I.    Beigned  in  the  days  of  Mautara. 

9.  Riui-ika  11.      ...  ...    Fish-hole  II. 

10.  Te-tipi  ...  ...    The  cuttiu><  (/.c,  sLiiigliU-ring). 

11.  Te-ao  II.        ...         ...    Day  II.    Died  a.d.  1829.  Professed 

Christisnity. 

IS.  Nu-msDffa-tim  ...   Palm-of-many-bnuiohes  (purely  allego- 

rical). Beigned  from  A.n.  1821  till  hu  lamented  ueath  in  1878. 

13.  \  I<Muie  Terego   ...         ...   John  Trego,  son  of  Numangatini 

li.  it  Ds^i<^-i^i  Dairid-the-younger,jTan<'^  of  Numan- 

gatini. 

(Heign  jointly  now  bj  will  of  the  late  king). 

Succession  of  Kings  defending  t/ie  Shore  ( —Te  au  ariki  pa  tai). 
1.  Tui  ...         ...  Sew.  EVom  Barotonga. 

t.   Tama-tapu      ...    Sacred  son.    Son  of  preceding.    Some  say  Te-pa 
—  Tho-defender,  who  was  bom  on  "  the  sacred  sandstone  "  (te> 

kea  inamoa). 

3.   Vari  ...         ...    Beginning.    Vari  was  sister  to  Te-pa. 
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4.   Bnaaga        ...  Badding  (a  female). 

6.  TaOTUb-raii  ...  Two-hiindred-spirits.  Son  of  Buanga.  His  son, 
Ban-ue,  was  made  principal  (the  aucth)  king  of  MengMfc. 
Deified  after  his  violent  death. 

6.  Oito  ...         ...    The-ancient.   SUun  and  eaten  by  his  hereditary 

foe3  in  Mautara'is  time. 

7.  Kai-au  paku    ...    Kingly-office-holUer  I.    Also  called  Tuki-ran)(i  = 

Sky-atriker.  Son  of  Oito. 

6.  Tenio-pakaii  ...  The-ftvong-toothed. 

9.   Kanune.   In  the  days  of  Mantara.   Slain  by  Ttawmm. 

10  Te-ivi-rau       ...    Two-hundred-bonee  (t.#., relatives).   Drowned  at 
sea  when  in  ehase  of  Paoa. 

11.  Kai-anll.      ...   Kingly-offiee-hoLder  II. 

12.  NnmangatinL   Appointed  shote-king  by  Pangemiio  in  a.d.  1814^ 

When  (in  1821)  Teao  was  deposed,  he  became  sole  kin^^  of 
Man^aia.  Thv  final  word  and  collective  kindly  authority  were 
then  vested  by  the  conquering  chiefs  in  2sumangantini  alone. 

In  tlie  incessant  fighting  of  Ngauta's  younger  days  the  kingly 
family  was  almost  exterminated  by  their  hereditary  enemies,  i.e., 
the  Teipe  and  Tongan  triV)es.  then  masters  of  the  island.  Only  a 
i*oyal  female  (Buanga)  and  her  infant  son  (Vaeruarau)  survived. 
Even  Vaeruarau  was  eventually  murdered  at  the  suggestion  ^uot 
by  the  hand)  of  Ngauta. 

Even  the  shore-king,  after  he  had  been  formally  seated  on  the 
aacred  sandstone  at  O-Rongo,  was  so  sacred  (fa/i^ J  in  the  estima- 
tion of  the  men  of  past  generatiotis  that  eren  "the  lord  of 
Mangaia"  approached  him,  not  without  an  offering,  an  all  fours  I 
Yet,  when  tiie  charm  <jf  peace  had  been  broken  by  the  want«in 
shedding  of  human  blood,  this  sanctity  (tapu)  departed,  and  the 
shore-king  went  to  his  ancestral  lands  in  the  interior  without 
any  special  reverence  Ijeing  paid  to  him.  So  sficred  were  the 
persons  of  the  kings  that  no  part  of  tlieir  bodies  might  be  tattooed, 
nor  could  they  take  pa  it  in  actual  warfare. 

I  would  earnestly  warn  all  students  of  these  pages  of  the  danger 
of  laying  t^jo  great  stress  upon  tlie  meaning  of  these  royal  names. 
In  mythology  nothing  is  more  important  than  the  study  of  names, 
as  showing  how  natnrallj  the  myth  originated  in  the  minds  of 
the  wise  men"  of  past  ages  \  but  in  history  (which  this  un- 
doubtedly is)  nothing  can  be  more  misleading. 

As  to  the  origin  of  the  people,  the  universal  tradition  of  the 
Hervey  Islanders  points  to  Avaiki  (=Hawaiki,  Hawai'i,  Savaiki, 
^avai*i)  as  the  original  home  of  their  ancestors.  Sometimes  this 
region  is  called  "the  night"  (te  po),  />.,  the  place  where  the  sun 
hides  itself  at  night,  or,  in  other  words,  "the  west."  Their 
ancestors  are  said  to  have  "come  u[),"  i.e.^  to  have  sailed  eashvard. 
When  a  man  died  his  spirit  returned  to  Avaiki,  /.^.,  the  original 
home  of  tiieir  ancestors  in  the  region  of  sunset. 
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Owing  probably  to  the  hiding  of  their  de^vd  in  deep  caves,  so 
numerous  in  these  coral  islands,  Avaiki  came  to  be  conceived  of 
as  a  vast  hollow  l>eneath  iheni. 

In  Avaiki  are  many  regions,  bearing  separate  names,  but  all  to- 
be  regarded  as  part  o£  spirit-land.  For  example,  spirits  are  said 
to  travel  to  Manuka  (=Manu'a),  or  Tutuila,  or  Upolu,  orVavau, 
or  Tonga,  or  Iva,  or  Rotama  (sRotumah),  dec,  Ac,  &c.  Tho 
problem  now  is  to  determine  whence  the  Samoans  (/.ef.,  the  olan 
or  &tmily  of  Moa),  sprang.  This  Moa  "  is  the  hereditary  king 
of  the  Samoans,  his  residence  being  always  on  Tau/'  the  Urgest 
of  the  three  Islets  collectively  designated  Manu'a." 


9. — ^NOTE  ON  THE  USE  OF  GESTURE  LANGUAGE 

IN  AUSTRALIAN  TRIBES. 

By  A.  W.  HowiTT. 

The  use  of  gestures  accompanying,  supplementing,  or  replacing 
speech  is,  I  doubt  not,  to  some  extent  inherent  in  the  human 
race.  Children  make  use  naturally,  or,  as  some  might  prefer  to 
say,  instinctively,  of  certain  simple  signs.  Deaf-mutes  necessarily 
nse  them  to  communicate  their  needs  or  wishes,  and  some  simple 
signs  are  so  universally  used  that  the  term  natural  gestures  is 
not  inapplicable  to  them. 

Moreover,  the  rudiments  of  gesture  language  may  even  be 
observed  among  animals,  and  especi  illy  in  those  which  have 
been  domesticated,  and  ha\'e  become  tlie  companions  of  man. 

It  may  be  inferred  that  gesture  language  is  of  earlier  origin 
than  speech,  and  also  would  have  been  found,  at  one  time,  to  be 
more  universal  in  the  least  advanced  races  i»i  mankind.  Whetlier 
this  is  so  or  not  I  am  not  prepared  to  maintain,  but  this  much 
may  be  said,  that  with  the  e.xceplioii  of  tiie  Neapolitans,  there 
seems  to  be  scarcely  any  civilised  people  who  habitually  use  a 
recognised  code  of  signs  having  a  settled  meaning,  whilst  in  savage* 
tribea  the  practice  is  very  common. 

It  has  been  long  known  that  gesture  language  was  much  used 
among  the  North  American  Indians,  and  some  remarkable  state- 
ments have  been  made  as  to  the  reasons  for  its  use.  Burton 
attributed  it  to  the  paucity  of  language,  which  compelled  the  use 
of  supplement-iry  signs.  It  was  even  said  that  certain  tribes 
were  not  able  to  communicate  freely  unless  when  daylight 
permitted  the  use  of  gestures.  This  stat*'ment  has  been  completely 
dispK)sed  of  by  the  researches  of  American  anthropologists, 
especially  those  of  Col.  Garrick  ATallery.  to  whose  exhaustive 
treatise  upon  his  subject  of  gesture  language  the  reader  is^ 
referred. 


Digitized  by  Google 


•638 


PROOBBDIVOB  OF  SlOnQW  O. 


Nor  can  it  be  said  that  the  use  <»f  signs  hy  the  Australian 
ahorigines  is  in  any  way  due  to  j)au«  ity  of  language,  their  languages 
hein^;  fully  conijietent  to  provide  for  every  mental  or  material 
necessity  of  their  life.  Those  w  ho  have  had  an  <p])|><'rtunity  of 
becoming  intimately  acquainted  with  these  savages  in  their  social 
life  will  agree  fully  with  me  in  this  statement,  and  no  one  can 
feel  the  slightest  doubt  who  has  heard  one  of  their  orators 
addressing  an  assembly  of  the  men,  and  with  a  flow  of  persaasiva 
eloquence  moulding  opinion  to  his  wilL  Indeed,  in  some  reepects^ 
the  languages  of  the  Australian  savages  are  more  copious  than 
our  own,  for  instance,  in  defining  degrees  of  relationship,  which 
•our  tonirue  j^Toups  under  the  same  term.  Tt  is  somewhat  remark- 
able,  and  at  the  same  time  ditlicult,  to  explain,  that  the  use  of 
gesture  langua^'c  varies  so  much  in  diti'erent  tribes  of  this 
continent.  Some  have  a  very  extensive  code  of  signs,  which 
admit  of  l)eing  so  used  as  almost  to  amount  to  a  medium  of 
general  communication.  Other  tribes  have  no  more  than  those 
gestures  which  may  be  considered  as  the  general  property  of 
mankind. 

The  occurrence  or  absence  of  gestures  as  an  aid  or  substitute 
for  speech  does  not»  so  far  as  I  can  ascertain,  depend  upon  social 

.status  or  the  locality  in  which  any  given  tribe  lives.  But,  as  to 
this,  the  materials  which  I  have  collected  are  certainly  insufficient 
to  form  a  positive  0[>inion,  being  few  in  number,  and  scattered 
over  a  wide  area.  Yet,  so  far  as  I  can  venture  to  form  an 
opinion  fron)  my  own  observations,  and  from  the  statements  made 
to  me  by  correspondents,  the  use  of  sign  lan?na;,a^  is  more  common 
in  Central  and  Eastern  Australia  than  in  tlie  south  eastern  p»art 
of  the  continent.  The  very  diti'erent  degrees  in  which  gesture 
language  is  made  use  of  may  best  be  seen  by  taking  a  few 
illustrations  from  tribes  of  my  acquaintance 

The  Kumai  of  Oippsland  had  no  gesture  language,  but  they 
made  use  of  certain  signs  in  lien  .of  words,  when  they  were  §m 

.  some  reason  or  other  prevented  from  using  or  were  reluctant  to 
use  the  words  themselves.  Thus  the  messenger  who  conveyed 
the  news  of  death  of  some  individual  to  his  friends  or  kindred, 
either  spoke  of  the  deceased  in  some  roundabout  manner,  as  the 
"  father,  brother,  son  (as  the  case  might  be)  of  *'  that  person  " 
(pointing  to  him)  *'  is  dead  or,  what  was  perhaps  more  common, 
owing  to  the  objection  to  refer  to  the  dead,  the  messenger  said, 
naming  the  relationship,  for  instance,  "the  father  of  that  one 
is — , '  here  concluding  the  sentence  by  pointing  with  the  fore- 
finger to  the  ground  or  up  to  the  sky.  Thus  intimating  that  he 
was  buried,  or  that  he  had  gone  up  to  the  '^Leen  wruk,"  or 
celestial  land.  I  have  observed  that  when  the  aborisines  of 
Victoria  and  New  South  Wales  have  spoken  to  me  of  the  great 

.Supernatural  Being  in  whom  thej  believe  as  having  onoe  iiAabited 
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the  ^rth  and  now  tlie  sky,*  they  baye  eitlier  uttered  the  sacred 
name  with  bated  breath,  or  have  need  gestures  signifjing  the 

•*  great  old  man  up  in  the  sky." 

If  to  this  are  added  the  signs  for  "  come  here,"  "  go  away," 
** there,"  or  "in  that  direction,"  as  indicated  hy  the  natural  signs 
of  heokoning  and  pointing  with  the  baud,  the  gesture  language 
of  tlie  Kurnai  is  almost  exhausted. 

Tlie  Woiwurung  Kulin,  who  inlial>ited  the  Yarra  watershed, 
had  ii  much  more  extensive  code  of  signs,  whicii  are  recorded 
herein  so  far  as  I  have  Ixjen  able  to  obtain  them. 

The  tribes  of  the  Barcoo  delta  have  a  most  extensive  system  of 
gestores,  wbicfa,  it  seems,  is  able  to  oompletely  take  the  jdaoe  of 
speech.  Aooording  to  Mr.  Gason,  whose  authority  on  the  IHeri 
euBtoms  is  beyond  question,  a  widow  is  not  permitted  to  ^leak 
until  the  whole  of  the  white  day  which  forms  her  "  moonung^ 
has  come  off  without  assistance.  During  this  time  (peihaps  for 
months)  she  communicates  by  gestures  alone. 

I  have  observed  the  extensive  use  of  gestures  in  the  tribes  to 
the  northwards  of  the  Dieri,  and  have  learned  from  corres- 
pondents that  they  are  also  practised  to  the  west  of  Lake  Eyre, 
to  the  northward  of  it,  at  P»)rt  Essington,  and  also  in  Queens- 
land. It  may  \ye  assumed  with  siifety  that  the  use  of  gestures  is 
more  or  less  general  throughout  Australia. 

Some  of  the  statements  made  by  my  correspondent,  Rev.  H. 
Kenipe,  as  to  the  gesture  language  used  by  the  Aldolinga  tribe 
at  the  Finke  River  in  South  Australia,  are  both  interesting  and 
suggestive.    I  have  preferred  to  give  these^  with  hii  iUustrations 
of  &eir  use  in  exienso,  rather  than  to  embody  merely  the  signs 
themselves  in  the  succeeding  list.    He  says  that  the  Aldolinga 
have  signs  for  nearly  everything,  but  that  it  is  difficult  to  describe 
them,  so  as  to  convey  the  proper  meaning  to  a  stranger.  They 
have  a  sign  for  every  animal.     For  instance,  for  the  kangaroo^ 
the  hand  is  held  palm  upwards  and  the  fingers  a  little  bent. 
Movements  are  made  with  the  hand  to  imitate  the  jumping  of 
the  animal.    For  an  emu  the  hand  is  held  palm  downwards,  and 
moved  with  an  undulating  motion  from  left  to  rii,dit.     There  are 
signs  for  all  the  varieties  of  snakes.     For  instance,  the  sign  for 
the   Ilvuralea  (a  poisonous  one)  is  made  by  holding  the  bent 
fingers  upwards  and  making  some  horizontal  circles  with  the 
hand.    For  the  carpet  snake  the  hand  is  also  held  palm  upwards, 
with  thumb  and  fingers  sticking  up,  and  the  hand  is  moved  by 
successive  jerks  towards  the  person.  For  Ftttamanina,  a  poisonous 
snake,  the  second  finger  of  the  right  hand  is  held  upwards  and 
moved  in  a  TerticaT  circle.    For  the  native  turkey,  the  bird's 
movements  of  its  head  are  imitated  by  the  second  finger  of  the 
ri|^t  hand. 


*  Bonjil,  or  lbiMiigit%  lif  tlM  Kidta,  ftnd  Uimgftn  BfMir, 
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There  are  also  gestures  appropriate  to  the  four  different  elasfr 
OAmeB  of  the  Aldolinga  tribe : — 


The  sign  for  BAnanke  ib  that  the  right  hand  is  moved  up  and 
down  several  timee  in  front  of  the  fiuse,  with  all  the  fingers  bent 
in  towards  the  palm.  For  BfirQle,  the  same^  bat  ^leoond 
finger  is  extended  and  closed  again  several  times.    For  Baltare, 

also,  the  same,  but  all  fingers  are  extended,  and  the  motion  of 
the  hand  thus  imitates  the  fligiit  of  the  eaglehawk.  For  Kumare, 
the  same,  but  the  little  finger  and  third  are  kept  pressed  to  the 
palm,  while  the  thumb  and  other  two  fingers  are  extended. 

Mr.  Kempe,  also,  in  reply  to  my  question  whether  a  gesture 
was  known  in  this  tribe  iu< Heating  an  otler  of,  or  reque.st  for.  a 
temporary  wife,  replied  that  it  was,  and  according  to  his  descrip- 
tion, it  is  precisely  that  which  I  have  seen  used  by  the  Dieri  and 
other  tribes  in  the  Barooo  delta. 

The  systematic  use  of  gestures  by  the  Australian  aborigines  in 
lien  of  words,  w  in  connection  with  speech,  seems  to  have  been 
almost  overlooked  until  lately  by  writers  on  the  Australian 
aborigines.  It  was  observed  that  they  used  certain  signs,  such  as 
shaking  or  nodding  tlie  head  to  signify  dissent  or  assent.  Ex- 
plorers have  occasionally  mentioned  that  the  blackfellows  they 
met  with  used  <^estures  to  them,  as,  for  instance.  Sir  Thomas 
Mitchell,  when  travelling  on  the  Thomson  River. f  But  the  idea 
did  not  arise  that  in  such  cases  these  signs  and  gestures  were  not 
merely  the  natural  aids  to  speech,  but,  in  fact,  formed  part  of  a 
recognised  and  well-understood  system  of  artificial  language,  by 
whidi  these  savages  endeavoured  to  communicate  with  the  iHiite 
strangers  passing  through  their  country,  just  as  they  would  have 
endeavoured  to  communicate  with  strangers  of  their  own 
colour. 

The  difficulty  in  the  way  of  investigations  into  gesture  language 
are  very  great.  The  ordinary  enquirer  netxls  to  be  almost 
specially  trained  in  order  to  prevent  his  falling  into  errors  in 
interpreting  or  describing  the  signs  made.  I  have  found  that, 
unfortunately,  there  are  hut  few  who  do  not  break  down  under 
the  process  of  pivliiuinary  instruction  and  the  subsequent  cross- 
examination  to  wliich  their  sUitements  must  be  subjecteii.  There 
is,  moreover,  always  a  danger  that  the  blackfellow  may  mis  under- 
stand ^biB  meaning  of  the  enquiry,  and  instead  of  giving  such 
signs  as  were  recognised  in  his  tribe,  or  of  saying  that  there  were 

t  Stuart's  well-known  statemetit  that  a  blackfellow  in  tlie  Nortbero  TenttOljr Uide 
MmwiIio  tigiu  may  be  merely  bwied  upun  a  nM  Of  geetore  language. 
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none  at  all,  will  endeavour  to  give  sucli  a  trauslation  in  Rigns 
as  seems  to  him  best  to  express  the  reply  to  the  question  put  to 
him. 

I  liavo  not  been  able  to  do  more  than  to  superficially  touch 
upon  this  subject.  I  have  recorded  the  few  data  which  I  have 
been  able  to  ()l)tain,  and  I  trust  that  now,  when  attention  has 
been  drawn  to  the  subject,  those  who  are  in  a  position  to  do 
BO  will  investigate  the  subject. 

There  are  plenty  of  pkoes  in  Aostralia  where  tiie  ab(»iguies 
are  numerous,  and  still  snffieienUy  in  their  original  condition  to 
maintain  their  old  customs  to  a  great  extent. 

In  compiling  the  list  o£  gestures  given  in  this  paper  I  have 
recorded  such  as  I  have  seen  used  .myself,  and  also  those  for  which 
I  have  to  thank  the  following  correspondents  : — Mr.  Robiiison,  of 
Coburg  Peninsular,  as  to  the  Oirig  tribe,  Mr.  Gason  and  the  Rev. 
H.  Vogelsang  as  to  the  Dieri,  the  Rev.  H.  Kempe  as  to  the 
Aldolinga,  and  Mounted-constable  Hewitt  as  to  the  Kuriwalu. 


AU* — Hold  out  the  clenched  hands  and  open  and  shut  them 
seyeral  times.  Utunjeri. 

All  gone. — Extend  both  hands  and  arms  as  if  in  the  act  of 
swimming,  then  point  in  the  direction  to  which  they  have 
gone.  Ditri.  Hold  out  both  hands  with  widely- 
extended  fingers,  and  the  palms  downwards  in  the  direction 
in  which  they  have  gone.  AHolinga, 

All  right. — Hold  the  hand  out  palm  upwards,  and  describe  several 
horizontal  circles  with  it.  Aldolinga,  Nod  the  head 
twice.  Kuriwalu, 

Anger. — Pout  the  lips  out.    Dieri  Gason. 

Attention  f — Hold  up  the  open  hand,  palm  outu  ard?^,  and  move  it 
once  or  twice  up  and  «li)\vn.  ll'oiicur/i^^.  Wave  the 
open  hand,  palm  upwards,  s<n  eral  times  towards  the  body. 
Kuriwalu.  U'a\e  the  iiaud  from  the  breast,  and  shake 
the  hciid.  Kuriicalu. 

Bad. — Shake  the  hand,  then  throw  ])oth  the  hauds  out  and  over 

the  shoulder  backwards.  Oirig. 

Before,' — Point  forwards  and  a  little  downwards  with  the  right 
hand  and  forefinger.  Aldolinm.  Point  with  the  hand  in 
front  downwards.  Dieri  Vogelsang.  Right  hand  bioiiglit 
from  the  left  shoulder  across  the  body  in  front.  Kuriivaiu, 

Behind* — ^Place  left  hand,  lingers  slightly  closed,  palm  outwards, 
behind  the  hip.  Urunjeri.  Point  with  the  hand  back- 
wards. Dieri  Vogelsang.  Point  with  the  hand  <'\tended 
behind  the  hody.  Aldolinga,   Waft  the  hand,  lingers  open,. 
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downwards,  and  to  the  rear.  Kuriwalu.  Point  Mrttk 
forefinger  ol  right  hand  oTer  the  left  shoulder.  Oirig, 

Be  qukL — Close  the  hand  loosely,  the  fingers  being  towards  your- 
self then  make  several  motions  with  it  downwards  in  front 
of  the  body.  Dieri  Voge/sang.  Make  several  short  move* 
ments  with  the  right  hand  in  front  towards  the  ground. 
Yaniruwunta.  ^lake  a  motion  with  the  clenched  fist 
from  the  mouth  downwards.  Aldoiinga, 

Bt  quick, — Hold  out  the  hand  and  arm  stiffly,  and  rather  high. 
Shake  the  hand  several  times  as  if  flirting  something  olll 
Dieri  Vogelsang,  Make  a  number  of  circular  movements 
from  right  to  left  in  front  of  the  body  with  the  open  hand, 
palm  downwards.  AldoUnga.  Wave  the  hand  several 
times  to  the  body.  Kuriwalu, 

Big» — Extend  both  arms  semi-drcularly  from  the  shoulders  o«t- 
wards,  the  fingers  slightly  crooked  and  separated,  and  at 

the  same  liei^ht  as  the  shoulders.  Urunjeri.  Mark  with 
the  hand  held  horizontally  to  the  ground  the  approximate 
size  intended.  Dieri  Vogelsang  Strike  with  the  clenched, 
fist  towards  the  ground  ;  if  for  "very  big"  make  a  long 
stroke.  Dieri  Gason.  Shut  both  hands,  excepting  the  fore- 
fingers, with  which  indicate  size  by  holding  them  apart.  If 
very  big,  then  very  wide.  Kunwa/u.  Hold  up  both  hands 
and  arms  in  front  forming  a  circle.  Oirig. 

Camp, — Chop  twice  with  right  hand  at  an  angle  of  45  deg.  from 
right  to  left  in  front  of  yourself.  Then  place  forefingier  o€ 
right  hand  between  the  tips  of  first  and  second  fingers  of 
left  hand,  simulating  a  ridge  pole.  Urunjeri, 

Come  here  I — Beckon  with  the  qpen  hand  towards  yourself. 
Urunjeri.  Point  to  the  person  with  the  right  hand,  ikon 
point  to  the  left  Aldolinga,  Beckon  with  the  open  hand 
upwards  and  backwards.  Oirig, 

Danger, — ^Make  a  movement  as  of  catching  a  fly  close  to  the 

mouth,  and  then  squeezing  it.  Dieri  Gason,  Place  the 
right  hand  in  front  of  the  body,  and  then  step  ba<dL  a 
pace  or  two.  Kuriwalu^ 

Day, — ^Point  to  the  sun.  Oirig, 

Dead^  death. — Make  a  sign  along  the  ground  by  drawing  the  fore- 
finger along  it.  Ditri  I'ogeisang.  Bring  the  hiuids 
together,  then  make  a  movement  with  them  as  if  of  con- 
cealing some  thing  small  in  the  palms.  Dieri  Gason,. 
Stoop  a  little,  and  tap  the  ground  with  thtf  htudk  of  the 
hand.  Yaniruwunta,  Throw  the  head  back,  close  the 
eyes^  and  extend  the  anns  and  hands  backwards.  OiHg* 
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distance,  far  off. — If  near,  point  a  little  way  off.  If  far  off, 
j)oint  to  the  horizon.  If  very  far,  point  above  the  horizon. 
Urunjeri. 

Z^p-ink^  drinking. — Imitate  lifting  water  to  the  mouth  with  the 
hand.  Urunjeri.  Place  the  thumb  and  forefi Hirers  of  the 
right  liand  togetlier  like  a  scoop,  and  carry  the  hand  up  to 
the  mouth.  Dieri  Voge/sang.  Tap  the  throat  with  the 
forefinger  and  thumb,  then  point  to  the  mouth.  Oirig. 
Throw  the  head  back  and  carrf  the  hand  up  to  the  mouth. 
Kuriwalu, 

£€^t. — Lift  the  hand  to  the  mouth  as  if  conveying  food.  Dieri 
Vogelsang.     Point  to  the  mouth  and  go  through  the 
nioti<m  of  eating.  Oirig. 

£nemy  blackfellow). — (1),  sign  for  man  ;  (2),  sign  for  far 

otf.  Urunjeri.  Right  hand  open,  and  palm  downwards. 
Move  it  two  or  three  times  vertically  in  front  of  the  body. 
Then  repeat  the  same  at  the  right  side.  Kuritvalu,  Place 
the  hand,  palm  oatwarda,  in  front  of  the  face,  then  torn 
it  several  timee  from  inwards  to  outwards.  AkMinga. 

Enough. — Hold  out  the  hands  in  the  sign  for  "  big,''  "  much," 
then  point  to  yourself,  and  shake  the  head,  or  make  the 
sign  for  "none."  Urunjeri,  Tap  the  stomach  several 
times  gently  with  the  flat  hand,  then  wave  the  hand  with 
spread  fingers  outwards.  Dieri  Vagtlsung,  Tap  mouth 
with  open  hand,  then  wave  the  hand  awaj.  Kuriwalu, 

J^ar  away. — Snap  the  fingers  in  tlie  direction  indicated.  Dieri 
Vogelsang.  Stretch  the  hand  out  full  lengtli,  and  snap 
the  fingers.  Aldolinga. 

Give  tiu. — Hold  out  the  hand  at  full  length,  palm  up.  Urunjeri. 
Extend  the  hand,  j>ahn  up,  and  then  draw  it  back. 
Dieri  Vogelsang.  Right  hand  held  out  full  length,  fingers 
a  little  hent.    Kuriwalu.     Hold  out  the  hand.  Oirig. 

Glad. — Pat  the  breasts  with  both  hands  several  times.  Urunjeri. 

Good, — Make  a  trembling  or  vibrating  motion  with  both  hands^ 
palms  inwards,  in  front  of  the  face,  which  must  have  a 
pleased  expression.  Dieri  Vogelsang.  Move  the  right  hand, 
palm  upwards,  up  and  down  in  front  of  the  body,  then 
point  downwards.  Aldolinga.  Make  a  slight  movement 
downwards  with  V>otli  hands,  palms  downwards,  in  front 
of  the  body,  at  the  same  time  inclining  the  head.  Oirig. 

Goaway^goonJ — Hand,  w  ith  back  to  face,  moved  sharply  out- 
wards in  a  semicircle  to  full  length  of  arm.  Yantruwunta. 
The  hand  is  thrown  sharply  from  the  breast,  palm  inwards. 
Kuriivalu.  The  hand  is  placed  on  the  stomach,  and 
waved  outwards  and  upwards.    Oirig.    Hold  up  the  hand 
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in  front  of  the  face,  palm  outwards^  and  make  seTermI 
quick  movements  outwards  from  youraell  Dteri  Gason. 
Point  in  the  direction  to  go  with  the  second  finger  of  the 
right  hand.  Aidoiinga* 

Haiti  stop. — ^Make  a  sign  with  the  outstretohed  right  hand  to  the 
ground.  Dieri  Vogeisat^.  Rapidly  move  the  rig^t  hand  from 
the  breast,  palm  Otttwards,  to  the  full  length  upwards, 
then  point  to  the  ground.  Aldolinga.  Make  three  wayea 
towanU  the  ground  with  the  hand.  JCuriuHUu. 

Hear, — ^Point  to  the  ear  with  the  forefinger  of  right  hand- 
Urunfert,    Make  a  number  of  small  circles  with  the  finger 

in  front  of  the  ear.  Aldolinga.  Hold  up  the  forefinger,  and 
then  touch  the  ear.  Oirig,  Fanning  with  the  handabont 
two  inches  distant  from  the  ear  means  "  I  cannot  hear  yon,* 
*'  Say  it  again."  Dieri  Gason.  Extend  the  hand  over  the 
head  as  \\\\*\\  as  possible  ;  stoop  and  reach  as  far  out  as. 
possible  till  the  hand  nearly  touches  the  ground  ;  this  means 
"  I  hear  you,"  "  I  know  what  you  mean."  These  siirns  are 
used  when  communicating  from  a  distance.    Dieri  Gasou. 

Hungry. — Extend  both  amis  upwards  so  as  to  show  the  stomach 
drawn  in.  Urunjeri.  Rub  the  open  hand  over  the 
stomach.  Yantrinvunta.  Tap  the  stomach  with  tlie 
finjjer,  and  then  extend  the  open  hand.  Dieri  V^o^^elsaris:- 
Point  to  the  stomach  with  bent  hngers.  Aldoliti^a.  Pat  the 
stomach  with  both  hands,  and  throw  the  arms  wide  apart. 
Oirig.    Pit  the  stomach.  Kuriwaht. 

/, — Point  to  the  breast.  Urunjeri.  l*ass  the  foretinirer  down 
at  a  little  distance  from  the  forehead  alon^  tlie  nose. 
Dieri  Vogelsani^.  Point  to  yourself.  Aldolinga.  Point  to  the 
breast.  Kuriivalu. 

Kill* — Make  several  movements  downwards  with  the  fist,  as  if 
striking  violently.  Dieri  J  'oi^y/sa/ii;.  Strike  short  blows  with 
one  hand  on  the  other.  Dieri  Gason.  Hole!  the  right  hand 
high  over  the  head,  with  the  palm  downwards.  Kuriwaiu. 
Strike  the  head  with  the  closed  hand.  Oirig^, 

Uitley  smai/. — Hold  up  both  hands  about  a  foot  apart,  the  palms 

facing  each  other,  Oirij^. 

Man. — Indicate  with  both  hands  tlie  outline  of  a  beard.  The 
size  of  the  beard  denotes  the  a^'e — a  great  beard  is  a  great 
age,  i.e.,  an  old  man.  Urunjeri.  Indicate  the  l>e:ii<l 
with  the  right  hand,  as  of  passing  the  hand  down  it. 
Dieri  ]  oi;elsang.  Clutch  the  beard  and  shake  it.  Dieri 
Gason.  Close  the  right  hand,  except  the  middle  finger,  then 
describe  a  small  drde  with  it.  Aldolinga,  Point  down 
below  the  stomach.  Oirig. 
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^i^ht. — Point  to  the  westward.  Omg» 

JS/bty  NonCy — Shake  the  head  Urunjeri,  Shake  the  head 
several  times,  or  shake  the  hand  several  times,  the  hand 
heing  raised  about  as  high  as  the  face  and  held  loosely 
pendant  from  the  wrist.  Dieri  Vogelsang;  Yantruwunia. 
Shake  the  head.  Dieri  Gason.  Hold  the  right-hnnd  pahn 
ontwards,  then  point  upwards.  Aldolinga.  Shake  the  head 
several  times,  then  wuve  the  hand  from  the  breast  palm 
downwards.  Kuriwalu.  Throw  the  right  hand  upwards  and 
backwards,  and  jerk  up  the  left  shoulder.  Oirig, 

Pttue, — ^Hold  up  botl)  liands  at  full  length,  ojx  u  palms  outwards 
above  the  head.  Yantruwunta,  Hand  thrown  forward 
full  length  from  the  body,  palm  downwards,  and  head 
bent  down.  Kuriwalu.  Throw  the  open  hand  from  the 
left  shoulder  round  to  right,  and  then  pat  the  mouth 
several  times.  Oirig, 

To  Hun. — Hold  the  arras  bent  at  the  elbows,  with  hand  clenched 
in  front ;  then  fleseribe  small  circles  outwards,  indicating 
the  movement  oi  legs  running.  Urunjert, 

To  See, — Touch  the  eye  with  the  forefinger,  and  then  point  in  the 
direction  indicated.  Urunjeri.  Descril>e  a  number  of 
small  circles  or  a  spiral  m  ith  the  finger  from  the  eye,  in 
the  direction  indicated.  Aldolinga.  Nod  the  head  and 
touch  the  eye  with  the  forefinger.  Oirig, 

Siiencel  Say  no  more  ! — Thumb  of  each  hand  turned  inwards,  then 
stoop  and  extend  the  hands  full  length.  This  also  implies 
a  threat  of  strangling,  and  is  used,  for  instance,  by  the  old 
men  to  the  young  men  when  they  are  misbehaving  them- 
selves.   Dieri  Gason. 

Sii  down, — Make  the  sign  for  ^'Halt!"  Stop  and  point  to  the 
ground.  Urunjeri.  Extend  the  arm  towards  the  ground, 
and  make  two  or  three  quick  movements  with  the  open 
hand  towards  tlie  ground.  Yantruwunta. 

«S!j5r^.— Incline  the  head  upon  the  open  hand  towards  the 
shoulder.  Urunjeri.  Incline  the  head  upon  the  palm  of 
the  hand  near  the  shoulder.  Dieri  P'ogelsang.  Lay  the 
head  in  the  palm  of  the  hand.  Oin\\  Place  left  hand  over 
the  eyeti,  and  incline  head  on  left  hiind.  Kuriwalu, 

Supreme  Being  (Bunjil). — (1)  Make  exaggerated  sign  for  "old 
man  (2)  make  exaggerated  sign  for  big (3)  point  to 
the  sky.  Urunjeri,  Similar  gestures  are  made  by  the 
Murriug. 

Tkirs/y. — Make  the  sign  for  '*  to  drink,"  then  hold  out  the  open 
hand.  Dieri  Vogelsang.  Point  towards  the  stomach,  and 
then  smip  the  lingers.   Aldolinga,   Scratch  the  throat. 
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Kuriivalu.  Extend  the  hand  and  shake  it,  then  touch  the 
mouth  and  throat.  Oirig. 

Where?  What?  Who?  What  is  if  ?  ikc— Hold  the  right  hand 
opposite  the  left  breast,  palm  downwards,  then  move  the 
hand  upwards  and  outwards  higher  than  the  bhoulder, 
gradually  tttrniiig  the  hand  so  that  at  last  the  palm  is 
upwards ;  or  do  this  so  that  the  movement  of  the  hand 
upwards  and  forwards  only  brings  it  level  with  the  face. 
Yaniruwunta*  Place  right  hand  at  left  breast^  palm  out- 
wards, then  move  it  up  at  an  angle  of  45  deg.  with  the 
horizon  hold  up  for  a  moment,  and  let  drop ;  when  moving 
the  hand  also  jerk  up  the  chin.  Umnjeri.  Throw  up  the 
hand  higher  than  the  head,  then  let  it  fall,  palm  upwards. 
Dieri  Gasoru 

Water.— %».\\\^  as  ''thirsty."     Oir^.    Same  as  '*to  drink.** 

Dieri  Vogelsang. 

Wonwn. — Point  with  the  finger  of  the  right  hand  to  the  breast. 
Urunjeri.  Indicate  the  Ijreasts  with  both  h*^nHa  Dieri 
Vogelsang.  Make  a  circle  with  the  forednger  of  each  hajid 

round  the  l)reast.    Dieri  Gason. 

yes. — ^Nod  the  head.  Urunjeri;  Dieri ;  Oirig,  Make  a  move- 
ment with  the  open  hand  towards  the  ground.  Aldo- 
HngeL 


10.— OiJ    CEETAIN  MUTILATIONS   PHACTISED  BY 
NATIVES  OF  THE  VITI  ISLAia)S. 

By  Bolton  S.  Ck>]iNKT,  Chief  Medical  Offioer,  Colony  <^  Fiji 

TuERE  are  one  or  two  mutilations  commonly  practised  by  natives, 
of  the  ViTi  Islands,  which,  if  they  have  Ijcen  investetl  with  a 
measure  of  importance,  viewed  from  a  medical  standpoint,  to 
which  they  have  but  slight  claim,  possess  nevertheless  a  degree  of 
anthropological  interest  which  may  warrant  their  being  described 
and  recorded  in  the  presence  of  an  Association  for  the  advance- 
ment of  science. 

The  more  noteworthy  of  these^  because  the  meet  oommonlj 
resorted  to,  and  also  the  most  heroic,"  is  that  designated  in  tlw- 
native  language  Thoka  LOSI.  It  consists  in  passing  a  bougie  or 
sound  into  the  male  urethra  as  far  as  the  membranous  portion, 
and  in  making  an  incision  about  an  inch  in  length  upon  it  fmm 
without  at  the  bullx)us  portion.  A  seton  may  or  may  not  then 
be  pjissed  in  at  the  wound  and  out  at  the  meatus,  according  to- 
the  whim  of  the  operator. 
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Thoka  losi  i.sd«jne  tor  various  ailments  or  illnosses,  ;^eiienvlly  in 
cases  of  luinlmr  rheumatism  and  in  the  se<juela3  of  catarrhal 
fever,  such  as  haric  pneumonia,  mihl  but  painful  pleuritis,  and 
various  neuralgic  atfectioiui,  and  iu  disease  o£  the  sacro-iliac 
synclioiidroses. 

The  tuoftl  ezplaDiitba  gtven  by  nattw  wIimel  mterrogated  an 
to  the  ratumaU  upon  which  this  opention  it  reoomneftded  is 
that  by  inftiwng  a  dependent  portion  of  the  tnmk,  aueh  aa  the 
perinaBum,  the  abdomen  ia  felieved  fnun  an  aoonmnlalaop.  of  blood 
about  its  fondua. 

Thia  theory,  ingenioas  though  it  be,  is,  of  course,  aa  foolish  in 
conoeption  as  it  is  anatomioaUy  ineonsistent.    Yet  many  Fijian 
natives,  chiefs  of  intelligence  among  them,  declare  that  their  lives 
liave  Ijeen  savetl  by  undergointf  Thoka  losi,  and  that  it  Ls  one  of 
the  few  really  good  methods  of  treatment  handed  down  to  them 
by  their  mtHlical  experts  from  the  dark  ages  of  their  history.  The 
fact  that  this  grain  amongst  the  chaff  of  the  mediteval  lore  of  a 
race  of  cannibals  should  rest  upon  a  principle  at  variance  with 
the  most  rudimentary  facts  of  human  anatomy  is  to  be  exphiined 
by  their  custom  of  cooking  bodies  as  they  still  cook  pigs — by 
bakinff  them  whole  in  an  oveii  or  pit,  lined  and  ooveied  witib 
heittea  stones*   This  process  prevented  the  natives  from  acquiring 
any  deeper  knowledge  of  the  human  frame  aa  a  consequence  <^ 
their  cannibal  habits,  than  the  average  KngliiJi  hoosewife  leama 
from  roasting  a  rabbit  or  a  bara-door  fowl  of  comparative 
anatomy  of  the  Leporidn  and  the  Gallinacese. 

Thoka.  losi  is  performed  more  commonly  in  certain  districts  of 
Fiji  than  in  others.  The  central  and  western  provinces  of  the 
main  island  are  its  strongholds,  and  it  l^ecomes  less  resort^  to 
towards  the  eastern  portions  of  tlie  group,  where  the  admixture 
witli  the  Tongan  race  is  more  general.  As  the  latter  condition 
markedly  inriuences  the  colour  of  tlie  skin,  one  may  Siiy,  speaking 
roughly,  that  the  darker  the  prevailiiiL;  tint  of  skin  in  any  tribe 
or  matan^^ali^  the  more  commonly  is  Tuoka  losi  likely  to  be  met 
with  amongst  its  members. 

Fijians,  however,  are  not  the  only  people  who  practise  wtm» 
method  of  tampering  with  the  urethra.  Among  certain  tribes  in 
the  west  and  north-western  portions  of  Australia  the  urethra  ia 
commonly  laid  open  from  the  meatus  backwardai  In  some  tribes 
the  slit  extends  two  or  three  inches ;  in  othera  it  is  carried  quite 
to  the  scrotum.  It  is  made  on  t  he  under  side  of  the  organ,  and 
is  not  expected  to  re-unite,  but  leaves  a  mere  groove  in  place  of 
the  normal  urethra,  which  becomes  callous. 

While  the  occurrence  of  so  singular  a  practice  in  races  as 
widely  separated,  lx>th  geograj)hic;illy  and  ethnologically,  as  tlie 
Fijians  and  the  natives  of  north  wt'steni  Australia  is  remarkable, 
there  are  essential  differences  between  the  two  proce<lures.  Their 
ethics  are  ditierent,  and  their  methods  are  dissimilar.    With  the 
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AuBtraliiin  blacks  it  is  a  mutilation,  pure  and  simple.  It  is 
pevlbnned  at  puberty  as  a  regular  iniiotion,  and  its  occasion  is 
attended  with  tuttch  ceremony. 

The  Eyiansi  on  the  other  hand,  merely  resort  to  their  proeednrs 
lor  the  relief  of  pain  or  illness.  With  them  it  is  a  venesectioiiy 
and  is  in  no  way  associated  with  any  idea  of  conforring  a  t4iign 
virilis  upon  the  sufferer. 

The  Australian  lays  open  the  urethra  and  leaves  it  so  once  for 
all,  whereas  the  Fijian  expects  the  edges  of  his  incision  to  re-unitc-, 
and  succeeds  in  jjrocuring  that  desirable  result,  sometimes 
operating  upon  the  same  patient  three  or  four  times.  This  is  the 
more  surprisinaj  when  the  employment  of  the  seton  is  Ixirne  in 
mind.  Yet  perinteal  fistula  is  a  thing  never  met  with  in  the 
Fijians,  nor  have  I  been  able  to  hear  of  any  case  of  cicatricial 
contractioa  of  the  urethra  in  these  nattvesp  either  after  Thoka 
Loei  or  from  any  other  cause. 

The  staff  used  is  made  generally  from  a  twig  of  the  tree  called 
by  the  natives  losiiosi.  Hence  the  term  employed  for  the  whole 
operation^  Thoka  losi,  which  means  piercing  with  losiy  or  lost 
piercing,  Occasionally,  however,  if  the  /osi/osi  he  not  at  hand,  a 
reed  is  made  use  of  instead,  and  answers  equally  well,  save  tliat 
its  point  is  less  smooth,  atid  requires  greater  care  in  passing.  The 
cutting  instrument  is  generally  a  piece  of  sharp  mussel  or  cockle- 
shell, according  to  the  locality,  but  occasionally  a  slip  of  bamboo. 
Of  late  years,  howex  er,  a  piece  of  a  broken  glass-lx>ttle  has  been 
often  employed,  and  is  to  be  found  in  every  village.  The  hast 
from  the  well-known  Fau  tree,  hiiiseus  tUuucus^  forms  a  convenient 
seton,  heuig  both  tough  and  onirritating. 

The  Fijian  applies  no  dressing  after  Thoka  losi,  and  I  am  afraid 
I  most  admit  that  he  does  not  even  wash  the  parts.  This  is  only 
in  accordance  with  his  common  custom  of  dating  his  convalescence 
from  an  illness  from  liis  first  l)athing  after  it.  Though  some 
urine  naturally  escapes  during  the  first  day  or  two  through  the 
wound  at  the  times  when  urine  is  (voluntarily)  paKsed,  the  natural 
opposition  of  the  parts,  and  their  elasticity,  seem  to  l>e  enough  to 
ensure  the  satisfactory  completion  of  the  healing  process,  and  the 
avoidance  of  fistula. 

Another  mutilation  of  the  urethra  practised  by  the  natives  of 
Fiji,  bearing  a  still  greater  similiarity  than  Thoka  losi  to  that 
inflicted  in  Western  Australia,  but  also  resorted  to  only  as  a 
remedial  measure,  is  the  procedure  known  by  the  native  name  of 
Tata  Noalbvoalb.  It  consists  in  incising  the  urethra  at  its 
meatus  to  a  point  just  behind  the  fro^num  preputii,  including 
division  of  its  artery.  This  is  allowed  to  bleed  to  an  extent 
varying  from  a  mussel  sliellful  to  a  cocoanut  sliellful  (which 
means  the  h:ilt"  of  a  cocoanut-shell  used  as  a  cup),  that  is  to  say, 
from  half  an  ounce  to  half  a  pint. 
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The  primjiry  object  of  this  operation  seems  to  he  l)loo(l-lettin£;. 
A  cutting  instrument  is  used  for  it  similar  to  that  employed  in 
Thoka  Losi,  and  in  both  the  operators  are  men.  I  mention  the 
latter  fnct  beoauM  in  another  proceeding,  termed  Sili  vdaku,  or 
8iu  MU,  performed  hath  on  women  and  on  men,  the  operators 
are  women.  ThU  prooess,  though  it  cannot  be  termed  a  matiU- 
tion,  is  eo  strange  a  measure  that  it  may  be  worth  describing. 
The  first  stage  of  it  is  the  administration  of  a  prolonged  sits-bath. 
Afterwards  the  patient  returns  within  doors,  and  sits  on  a  mat 
on  the  floor  of  the  house,  the  old  woman  doctress  takin;:]^  up  a 
position  immediately  behind.  She  then,  after  oiling  her  fore- 
finger, proceeds  to  insert  it  for  its  whole  length  (from  behind  the 
patient)  into  the  rectum,  passiii^^  it,  of  course,  beyond  the 
sphincter,  and  retains  it  there  for  a  space  of  about  five  minutes. 
After  its  withdrawal  the  patient  is  told  to  lie  down  and  to  remain 
in  the  honse  for  two  days.  It  does  not  appear  that  any  scariBca- 
tion  with  the  finger-nail,  or  indeed  any  movement  of  the  finger, 
is  practised  dnring  this  singular  proceeding,  and  it  is  not  clear 
what  object  it  is  expected  to  attain.  It  is  administered  in 
epidemic  catarrhal  fever  and  various  forms  of  pain  in  the  back, 
and  is  moch  more  commonly  resorted  to  in  the  eastern  portions 
of  the  group  than  Tiioka  t  ost  is,  though  used  in  others  as  well. 
The  usual  name  by  which  it  is  known  is  simply  *'  The  sitz  bath," 
and  in  that  portion  of  its  ceremonies  the  virtues  or  the  dangers  of 
SILINDAKU  doubtless  lie. 

Other  mutilations  practised  by  the  natives  of  the  Viti  Islands 
are  circumcision,  tattooing,  flattening  of  the  occiput,  the  procura- 
tion of  raised  scars  as  ornaments  about  the  chest,  dioulders,  and 
upper  arms,  various  shavings  of  the  head,  especially  in  children, 
and  cuttings  of  the  hair,  perforation  and  dilatation  of  the  lobe  of 
the  ear,  and  the  well-known  amputation  of  one  or  more  fingers  or 
finger-joints  when  mourning  for  a  deceased  relative.  Tattooing 
and  finge^choppmg  have  l)een  much  discouraged  by  the 
missionaries,  being  regarded  by  them  as  associated  with  heathen- 
ism. While,  however,  the  tatooini;  of  women,  as  formerly 
practised,  is  now  only  seen  in  the  persons  of  old  people,  a  new 
description  of  this  ornamentation  has  lately  become  popular  among 
yoiing  men  belonging  to  the  best  families.  This  consists  in 
blazoning  the  arms  of  Great  Britain  in  lamp-black  and  carmine 
upon  the  chest  or  upper^irm ;  and  sometimes  the  design  is  varied 
by  the  employment  of  the  American  eagle^nd-flag  trophy  instead, 
llie  most  remarkable  feature  about  this  modem  innovation  is  the 
exactness  of  the  drawing.  This  is  of  a  character  that  would  do 
credit  to  the  tattooing  art.ists  of  Japan  or  Malta,  and  led  me  at 
first  to  suppose  that  it  was  the  work  of  one  man,  probably  a 
foreigner.  It  proved,  however,  to  be  otherwise,  and  native  dan- 
dies tattoo  each  other  with  great  skill. 
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Ear-pie rciiig  is  not  now  done  by  natives  of  the  c«vist  tribes  in 
F^i,  and  it  is  only  among  the  old  men  in  the  mountain  distrkia 
thiat  exaggerated  instanoea  of  dilated  lobes,  B«oh  aa  are  still 
oommon  in  the  Sdomon  lalaiids  and  naiiy  otber  parts  of 
Melaoeaia,  are  to  be  met  witk 

Railed  aoaiB  are  obtained  by  pressing  some  article,  generally  an 
infant  oran|i;e,  or  a  number  of  them,  aboat  as  large  as  a  pea  eaolv 
into  an  incision  made  for  their  reception,  and  so  by  irritAtion 
giviii<r  rise  to  exuberant  granulations.  But,  very  renmrkal»ly, 
raised  scars  not  infrequently  result  in  natives  of  the  Viti  Ibiajids 
from  simple  wounds  about  the  chest  or  shouldei*s,  and  from 
vaccination.  Whtn  pnxlueed  desi«^Miedly  they  are  the  result 
rather  of  a  youtliful  freak  than  of  any  detinite  object  or  in  virtue 
of  any  custom,  and  they  do  not  represent  any  tribal  mark  or 
Totem. 

flattening  of  the  ocoiput  is  praotised  only  in  oertain  families 
of  high  degree  or  relationship^    It  is  effected  by  the  pressure  of 

a  roll  of  native  cloth  fmasi)  on  the  forehead  of  the  infant,  the 
back  of  the  head  resting  on  a  board.  Its  result  is  to  make  the 
back  of  the  head  appear  almost  in  a  straight  line  with  the  neck 
and  t4j  widen  the  skull.  One  of  the  most  marked  cases  of  this 
deformation  that  1  have  seen,  became  at  nine  years  of  age 
epileptic,  developed  epileptic  insanity,  at  sixteen  suH'eied  from 
almost  inccssiint  epileptiform  convulsions,  and  soon  afterwards 
died  (probably  from  starvation)  after  ten  day^"  trance. 

With  regard  to  this  flattening  of  the  occiput^  I  have  more  than 
OBce  snspecied  that  it  is  practised  only  in  thoee  familisa  whose 
special  physiognomy  already  shows  a  tendency  towards  thstsbspe 
of  hesd  whi<£  the  artificial  process  in  question  intensifies.  As 
these  particular  families  are  the  highest  in  the  land,  it  i&  not 
unreasonable  to  think  that  they  may  see  in  their  peculiarity  a 
special  and  distinguishing  type  of  beauty,  and  that  they  may  widi 
to  exaggerate  it  artiticinlly.  Sudi  a  proceeding  would  be  in 
accord  with  the  rec»>i;nise(l  principles  of  skull  defoliation  in 
other  parts  of  the  world,  as  reasoned  out  by  students  of  anthro- 
pology. It  is  merely  ajiplying  in  the  present  case  to  a  few 
families  a  principle  which  is  known  to  influence  whole  race^i. 

The  principal  point  of  interest,  however,  in  the  subject  of  this 
paper  is  that  already  alluded  to,  namely,  that  mutilatu>n8  of  the 
urethra  are  practised  among  the  Fijians  as  a  means  of  relief  &om 
disesse,  though  diwsse  at  a  distal  part  of  the  bo4y ;  simI  mutila- 
tions of  a  kindred  character,  though  slightly  different  in  detail, 
are  practised  by  certain  tribes  in  the  north  and  west  portions  of 
Australia  as  a  matter  of  general  custom  on  arrival  at  the  age  of 
puberty.  The  origin  of  this  custom,  t)ften  stated  to  lie  in  the 
wish  t<»  keep  down  the  jx>pulation  in  an  infertile  country,  admits 
of  the  widest  doubt.  And  it  would  probably  not  be  warrantable 
to  hazard  any  opinion,  without  tirst  making  extensive  observa- 
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tions  and  enquiry  amon^;  the  countless  tribes  of  Africa,  Mada- 
gascar, and  the  Malay  Arcliipelaj^o,  as  to  wliere  these  customs 
Bpran<r  from,  and  as  to  Mhat  circiiaistauce&  called  them  into 
existence. 


Addendum  m  tJU  Surgual  Aspects  oj  Thoka.  losl 

An  openitkm  such  m  Tbosa  1.MI  may  appear  ooftrseiuMi  inutile. 
It  haa  been  cttstomary,  indeed,  among  surgeons  in  Fiji  to  regard 
it,  as  performed  by  the  Fijians^  with  aversion  and  contempt,  and 
to  stigmatise  by  various  unoomplimentary  epithets  all  natives 

who  pose  as  its  defenders.  Those  of  the  European  lay  community 
who  have  anv  knowled^^e  of  Thoka  losi,  whether  from  henrsav  or 
from  observation,  regard  it  as  barbaric  and  unjustifiable,  and 
popularly  believe  that  recovery  after  it  is  the  exception  rather 
than  the  rule. 

Amid  this  storm  of  opposition,  Thoka  lohi,  though  it  affects  but 
a  small  and  inij>erfectly-kno\vn  handful  of  Her  Majesty's  subjects, 
deserves,  perhaps,  as  a  surgical  proceeding  a  word  of  apology, 
even  though  as  a  measure  of  medical  treatment  it  may  not  be 
deemed  wwthy  of  support  nor  even  justifiable.  Indeed,  I  am  by 
no  means  sare  that  its  ill-repute  amongst  white  people  is  deserved. 
For,  though  in  principle  it  is  unreservedly  fallaoious,  in  its  effects 
it  is  at  least  free  from  many  of  the  disastrous  oonsequenees  with 
which  it  has  been  charged.  Only  twenty  European  surgeons  have 
resided  in  the  Viti  Islands,  and  of  this  number  but  few  have 
mixed  freely  with  the  aboriginal  race  or  learned  sufficient  of  the 
language  and  of  the  inner  domestic  life  of  the  people  to  have 
gained  an  opportunity  of  watching  a  case  of  Thoka  losi  from  its 
beginning  to  the  healing  period.  »Such  cases  arc,  from  their  very 
nature,  not  froi*ly  jijiraded,  and  a  European  surgeon  is  still  less 
likely  than  a  iion-professional  jktsou  to  have  thein  exhibited  to 
his  observation  and,  doubtless,  adverse  criticism.  >[oreover,  the 
native  operator  receises  his  training  as  a  family  prerogati\e. 
It  represents  his  stuck-in-trade,  by  which  he  counts  upon  gaining 
presents  €uid  property.  And  for  these  reasons  he  is  never  very 
ready  to  affoid  another  person  any  insight  into  his  methods.  It 
is  oidy  after  many  years'  residence,  therefore,  and  much  intimacy 
with  individual  natives  from  different  parts  of  the  group,  that  a 
series  of  data,  consisting  of  actual  observations,  can,  in  a  matter 
like  Thoka  losi,  be  coUecteil. 

From  what  I  have  seen,  I  have  formed  the  opinion  that  it  is 
unfair  to  draw  parallels,  and  then  comparisons,  between  Thoka  losi 
and  our  own  operation  of  perinseal  section.  But  tiiis  is  what 
commonly  has  been  done  in  arriving  at  those  condemnatory  state- 
ments which  meet  the  tiuveiler's  ear  in  reference  to  this  subject. 
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Even  external  urethrotomy  for  old  or  impermeable  strictaresi  not 
a  fair  simile  to  use.  The  tmer  homologne^  indeed  (so  far  ae 
etiology  and  method,  though  not  purpose,  are  ooncerne^i),  is  our 
operation  for  incising  the  urethra  in  cases  of  impacted  calculus  or 
foreign  body.  The  latter  operation  is  well  known  to  be  n  simple 
and  safe  proceeding — free,  not  only  from  the  dangers  more  imme- 
diately attending  perin.'eal  section  and  external  urethrotomy  for 
stricture,  but  also  from  those  risks  which  have  t-o  be  run  during 
the  he^iling  process  after  those  operations,  both  as  regards  sep- 
ticaemia and  urinary  fistula.  Perinnal  section  is  said  to  be  of 
ancient  date— practised  even  in  the  tenth  oentury,  a.d. — was 
for  a  lQn|;  perknl  a  dreaded  operation.  Even  now  tlie  conditions 
which  give  rise  to  the  need  for  its  performance  preclude  our 
deriving  the  full  advantages  of  aseptic  dressings  after  it.  In  the 
native,  however,  upon  whom  Thoka  losi  is  about  to  be  undertaken, 
all  the  important  dangers  are  absent.  There  is  no  hospital  air; 
there  is  no  extravasation  of  urine  or  other  septic  abomination  in 
possession  of  the  field  before  the  operation.  The  incision  is  made 
through  sound  and  unintlamed  tissues.  The  patient  has  no 
stricture  to  hinder  healing  or  to  complicate  the  after-treatment  by 
needing  the  retention  of  a  catheter,  and  he  is  neither  a  drunkard 
nor  even  a  moderate  user  of  alcohol.  He  is  also  a  stranger  to 
syphilis,  and  his  tissues  possess  a  happy  quality  of  healing  readily 
even  after  the  most  severe  wounda  The  disease  against  whidi 
the  Thoka  lobi  is  intended  to  militate  has  its  seat  at  a  distance 
from  the  site  of  the  operation,  and  is  often  in  itself  a  more  painful 
than  serious  ailment. 

F<  »r  these  reasons  it  has  appeared  to  me  that  in  the  cases  in 
which  TiiOKA  LOSi  has  been  followed  by  the  death  of  the  patient, 
this  consummation  has  been  brought  about,  not  by  the  Tuoka  losi, 
but  by  the  original  disease,  which  it  was  intended,  but  failed,  to 
relieve.  An  examination  into  the  circumstances  of  individual 
cases  has  borne  out  this  belief.  The  ca.ses  which  have  en«led 
fatally  have  been  chiefly  those  of  old  men  attacked  by  pneumonia 
in  the  wake  of  influenza,  which  in  FQi  is  better  described  by  its 
other  name— epidemic  catarrhal  fever — and  they  have  died  with- 
out hsmorihage  or  sloughing  at  the  seat  of  operation,  or 
septicaemia.  The  succes^ul  cases,  on  th^  other  hand,  have 
commonly  been  those  of  less  acute  diseases,  chiefly  making  their 
presence  felt  by  pain  lower  down  in  the  back  than  the  bases  of 
the  lungs — pain  of  a  rheumatic  nature,  commonly  enough  met 
with  among  a  people  who  live  in  a  rainy  climate,  dwell  in  <1amp 
houses,  dress  without  discrimination,  and  sleep  in  damp  bed- 
places,  separated  only  from  the  earth  by  a  scanty  layer  of 
mouldering  grass  or  cocoanut  leaves.  Such,  then,  is  the  Fijian 
operation  of  Thoka  losi — incision  of  the  urethra.  Let  me  not  be 
considered  its  advocate,  nor  even  its  avenger.  I  merely  wish  to 
put  forward  an  impartiiil  criticism  of  a  subject  which  has  been 
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madi  derided,  bat  little  stadied,  and  which  it  has  been  the- 
fEuhion,  through  want  of  knowledge  of  its  details,  to  inconsis^ 
tentlj  compare  with  a  mwsh  more  serious  pathological  condition 
and  remedial  procedure. 


11.— THE  MABRIAGE  LAWS  OF  THE  ABORIGINES* 
OF  NORTH-WESTERN  AUSTRALIA. 

By  Hon.  Johh  Forrest,  O.M.G.,  M.L.O. 

The  marriage  laws  of  the  aborigines  of  Australia  are  fixed  upon  a 
general  plan  wliich  ivstricts,  to  a  great  extent,  individual  choice. 

1.  *When  I  visited  North-western  Australia,  in  1878,  I  found 
that  the  aboriginals  were  divided  into  four  families,  the  names  of 
which  are  Boorunggnoo-Banigher,  Kimera  and  Paljarie.  The  tw»> 
iirst  cau  intermarry,  and  the  two  last  can  also,  but  no  other 
alliance  is  possible ;  for  instance,  if  yon  meet  a  Boomnggnoo  man,, 
his  wife  must  be  of  the  Banigher  family,  and  the  wife  of  a  Kimera 
could  only  belong  to  the  F^jarie  family,  and  vtce  versA, 

2.  The  children,  however,  do  not  follow  either  the  father's  or- 
motber's  fe^mily ;  for  instance,  if  the  father  wm  Boorunggnoo- 
the  mother  must  be  Banigher,  and  the  children  would  be  Kimera. 
If,  however,  the    father   were    Banigher,  and    the  mother 
Borunggnoo,  the  children  would  be  Paljarie.     Again,  if  the 
father  were  Kimera,  the  mother   must  be  Paljarie,  and  the 
children  would  be  Boorunggnoo  ;  but  if  the  father  were  Paljarie, 
and  the  mother  Kimera,  then  the  children  would  be  Banigher,. 
By  this  means  the  relationship  progresses,  and  it  follows  that 

XALB.  MAIiS  Aim  mCALB. 

Boomnggnoo  is  father  to    Kimera 

IQmora  is  fatlu-r    >    Boirirnggnoo. 

Bani'^hor  is  fatlnu-  to     ...        ...        ...  Paljarie. 

Paljarie  is  father  to    Banigher. 

raXALS.  MALE  AND  TBHALI. 

Boorung<::noo  is  mother  to       ...       ...  Paljarie. 

Paljarie  is  mother  to    ...  Boorunggnoo. 

Bamghar  is  mother  to 


Kimera  is  mother  to   •  Banigher. 

3.  It  therefore  follows  that  the  grandchild,  in  the  male  line,  is 
of  the  same  family  as  his  grandfather,  and  in  the  female  line  uf 
the  same  family  as  her  grandmutlier.  For  instance,  a  man  ot"  the 
Boorunggnoo  family  (whose  wife,  of  course,  must  be  of  the 
Banigher  family)  has  a  son,  who  would  be  Kimera,  and  his  grand- 
son (that  is,  of  the  Boorunggnoo)  would  be  Boorunggnoo.  The 


Digitized  by  Google 


654  ntocKB>niG8  of  bmtiov  g. 

direct  line  <ii  male  descent  from  a  Boomnggnoo  man  would  alter- 
nate from  Kiniem  to  Boorunggnoo  for  ever. 

4.  But  if  tlie  child  of  a  Boorunggnoo  man  and  a  Banigher 
woman  were  a  girl,  she  v  ould,  of  course,  still  be  Kimera,  but 
would  have  to  marry  a  Paljarie  man,  and  her  children  would  be 
Banigher,  Vjeiniif  the  saiix'  family  as  her  ;L,'randmotlu*r  ;  and,  there- 
fore, in  the  direct  female  line  f  i  om  a  Boorung^mo  man  and  a 
Banigher  woman,  they  would  alternate  between  Kimera  and 
Banigher  for  ever. 

5.  In  the  same  way  the  son  of  a  Kimera  man  and  a  Paljarie 
woman  would,  of  course^  be  Boorunggnoo,  and  when  he  married 
he  mast  marry  a  Banigher  woman,  whose  children  would  be 
Kimera,  the  same  as  their  paternal  grandfather ;  i^  however,  the 
child  of  a  Kimera  man  and  a  Paljarie  woman  were  a  girl,  she 
would  still  be  Boorunggnoo,  but  would  have  to  marry  a  Banigher 
man,  and  her  children  Avould  be  Paljarie,  the  same  as  her  matiinial 
grandmother.  It,  tlierefore,  follows  that  the  offspring  from  a 
Kimera  man  and  a  Paljarie  woman,  in  the  male  line,  would  alter- 
nate from  Boorunggnoo  to  Kimera  for  ever,  and  in  the  female  line 
from  Boorunggnoo  to  Paljarie  for  ever.  If,  however,  the  parents 
are  reversed,  and  are  a  Paljarie  man  and  a  KimtMa  woman,  the 
offspring  in  the  male  line  would  alternate  from  Bani^er  to 
Paljarie  for  ever,  and  in  the  female  line  frcnn  Banigher  to  kimera 
for  eveiv 

6.  Now,  it  follows  that  Booninggnoos  and  Kimeras  and 
Banighers  and  Paljaries  of  both  sexes  mix  together  as  fathers  and 

•children  of  one  family,  although  they  may  never  have  seen  one 
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and  Kimeras  of  both  sexes  mix  together  as  mothers  and  children 
of  one  family  ;  not  so,  however,  Boorunggnot>s  and  Banighers  of 
opposite  sexes,  or  Kimeras  and  Paljaries  of  opposite  sexes — fur 
tliese  may  marry,  and  very  little  acfjuaintancoshij)  or  intercoui'se 
is  allowed,  and  a  great  shyness  is  observed  on  butii  sides. 

7.  This  is  very  noticeable  when  a  stranger  arrives,  and  I  will 
suppose  that  it  is  a  young  member  of  the  Boorunggnoo  funily.  As 
soon  as  his  fiunily  is  ascertained,  it  follows  that  all  the  women  of 
the  Boorunggnoo  fomily  are  to  him  as  sisters,  all  the  women  of  the 
Kimera  family  are  to  him  as  daughters,  and  all  the  women  of  the 
Paljarie  family  are  to  him  as  mothers ;  and  all  these  at  once 
i;ather  round  and  welcome  the  stranger,  without  the  slightest 
restraint,  being  relatives  whom  he  may  not  marry,  although  he 
may  never  have  seen  them  Ijefore,  and  with  wli<»m  no  relationship 
whatever  may  exist.  Not  so,  however,  the  Banigher  women,  who 
are  eligible  to  l)ec(jme  his  wife.  They  at  once  appear  shy  and 
reserved,  and  do  not  join  in  the  friendly  welcome.  This  etiquette 
is  always  observed,  and  is  readily  noticed. 
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12.-.THE  GENEALOGY  OF  THE  KINGS  AND 

PiilNCES  OF  SAMUEL 

By  Bey.  Gbobgb  Pbatt. 

(1). — iNTBODUOnOV. 

T  GOT  this  "  Genea,loLcy  of  the  Kinijs  of  Samoa  "  from  Kev.  T. 
Powell,  who  was  missionary  of  Manu'a ;  that  was,  perhaps, 
some  35  years  ago.  lie  obtained  it  from  the  Keepers  of  the 
Genealojjies  under  a  promise  of  not  divulging  it  to  Samoans.  The 
office  of  keeper  was  hereditary  in  one  family.  When  pressed  by 
parties  whom  they  oauld  not  well  refiue^  tiiey  were  in  tiie  habit 
of  folsifying  the  account,  so  at  to  render  them  useless.  The 
father  c(HQamunicated  the  narrative  to  the  son  who  was  to  be  his 
successor,  and  he  committed  it  to  memory  from  his  father's 
mouth.  Bards  as  such  could  not  be  hereditary,  for  even  among 
Samoans  poda  nascUur^  non  fit 

The  poet  composed  his  song  as  occasion  called  for  it,  line  by 
line,  and  as  he  recited  it  the  young  persons  around  held  it  in 
their  memory.  Every  chief  has  his  praises  sung — every  event 
brings  forth  a  new  song.  Yet  heavy  fines  cannot  keep  the  poetic 
fire  from  indulging  in  cutting  sarcastic  songs,  and  in  war  time 
these  are  more  stinging  than  gunshot  wounds.  As  to  the 
chronicles  themselves  it  is  clear  diat,  like  the  chronicles  of  the 
kings  of  Israel,  the  chroniclers  of  diflforent  generations  must  have 
added  to  the  former  accounts. 

It  is  difficult  even  to  guess  the  antiquity  of  these  records, 
because  a  brother  often,  nay,  generally,  succeeds  a  brother, 
consequently  the  reigns  do  not  represent  generations.  For 
instance,  two  brothers  of  Malietoa  succeeded  him,  one  after  the 
death  of  the  other.  Then  again,  the  narrative  begins  with  myths 
and  the  g«Kis.  "  The  eighth  heaven,"  like  the  third  lieaven  of 
tlie  Hebrews,  was  the  residence  of  the  gods.  Man,  liaving  grown 
out  of  the  earth,  was  necessitated  to  seek  a  wife  from  heaven.  In 
tliose  days  the  heavens  were  thought  so  near  to  earth  that  they 
could  be  reached  by  climbing  into  a  tree.  '*Tbe  sacred  fish  "  was 
taken  to  Maileitele.  Several  fishes  were  considered  sacred.  A 
turtle  was  caught  and  eaten  by  some  villagers,  instead  of 
being  taken  to  their  chiel  The  whole  village  was  banished 
in  consequence. 

MsAHiHcw  ov  8oMB  Or  THE  Names  ik  thb  GmnatooT  ov  tu 

Samoam  Kings. 

Alatana  ,„  War-path. 
Ali'itrtsi  ,„  One-chief. 
Falaleomalie   Sweet-sounding  mat. 
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Fatumanava-o-  Upolu 

Fepulea'i   

Tolocrataua 

F(m06oV>ia   

Fuataoga   

Qft'tttala  ... 
I'auuifuna       ...  .. 

Lan<^itttaTala  

LeiH 

Leifi-mouloto  ... 
Leitufiaro-Atna 

Le-tupu-fua  

Lotoma'a   

Lnaftdetele   

Ma'ataanoa  ... 
Maina  ... 

Maileiteie   

Malaeta  ... 

Miilif4<>a 

Mata'ata 

Mata'utia   

Moe^{^fOgO   

Moti   

Molioo  

Nofoasaefa 

Paepa»'tt*le  ...  ,„ 
Paitomaleiifl  

raj)iU'le 

Papapala   

PapatQ... 

Sina   , 

binataiifafa   

Sualauvi 

Taelalopa'a   , 

Tjiemoomanaia 
•Taemo'otele 

Taeoalii   

Taleipesega   

ToDumaipe'a  ... 

Tosa   

^^uaIs^  «*« 
Tiialan ...% 

Tualui>«.'tU   

Tnaruru 
Tuapu'u 

Taiimi  , 

Tupna  , 

Tiipo  

Uitua  ... 
Usufonoimanu 

Velotalo-ola    ...  ,„ 

Velova'a 
Nonot'u-i-fale-ese 


The  motion  of  the  heart  of  Upolo. 

Commanding  one  and  another. 

Deferrer  of  war. 

Constantly  holding?  cotinoils. 

Gathering  [of  thatchj. 

My  tale. 

Warm  fish. 

Eiijhth  hoavena. 

The  chesnut. 

Leifi  of  many  hearts. 

Tha  threa  aidaa  of  Atoa. 

Man. 

Grown  from  nothing. 
Stony-hearted. 
Two  largre  hoiuei. 

Lo()j!('  st(Mie. 

.shining. 

Lai-ge-trap. 

Snnny  council  meeting^plaoe. 

A  proper  warrior. 

Canoe-fastening. 

Dreaded. 

Pai  ring-of •gulls. 

Oil. 

Take  to  the  end. 
Seat  torn  in  four. 
Large  platform  of  stoosa. 
Co'<kini;-h(>use  and  chssnnU 
Earth  rock. 
Mnd. 

Standing  rook. 
White. 

Simi  riding  pick-a-pack. 
Juice  of  the  vi-leaf. 
Dung  under  the  pu'a  tree. 
Duni;  of  handsome  lizard. 
Dung  of  a  great  Uxard. 
Dung  of  chiefs. 
Groat-in-song. 
Decision  from  Pe'a. 
Equal. 

Standing  in  the  road. 

Back  of  a  leaf. 

Back  of  a  standing  pigaOD. 

Back  country. 

Short  back. 

Long  back. 

Image. 

Standing  up  at  night. 
Going  behind. 

Go  early  to  the  council  ot  birds. 
Weeding  flourishing  taxo. 

Canoe  shoved  off. 
Dwelling  in  strange  houses. 


•  •« TMtno'otele  Duur  of  the  grwt  lii*rd.  Samoaim  wen  wetj  fond  «<  time  ttUltj  oom- 
Mrwtfon*  of  wordi  ia  naming  their  childran  end  townt.  .flereml  tkj  obeoeae  vmimm  etiU 
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(2).--Thb  Gevealoot  of  Papatu. 

Fapatu  (Standing-rock)  married  Papaele  (Earth-rock).    Their  Km 

M&'ataanoa  (Looae-stome)  married  Papapala  (Mud).  Their  mm 

Lia-tagata  (Man)  wm  called  Le-tnpa^fiia  (Orowa-tnmi-aotlung.)^* 

I^e-tapu^foa  married  the  daughter  of  Tagaloa-lagi,t  Tama-o-itu-faisa. 
Their  son  was  Lxi.  Kiuj?  Lu,  the  kin^^  of  heaven,  was  brougnt 
down.  Uis  son  was  born,  then  the  title  "  king  of  heaven  "  was 
dropped,  and  he  was  called  king  of  Atua. 

liia  married  Langitnayalu  (Eighth  heaTene),  the  daughter  of  the  king  of 
heaven.   Their  son  was  king  of  Atna.  But  Lu  died  having  the 

title  of  king  of  Atna. 

Tnapn'u  (Short-haok)  becsme  king.  Toapa'a  died,  and 
Taa-nmi  (Loog^baek)  became  king.  Tnaomi  died*  and 

TDapfyga  became  king.  He  was  the  son  of  Filiopo.  Tnafaiga  ^manied 

Lemaluitongapapa.   Their  son 

Toaefa  married  Sinataufafa.  Their  son 

Uitna  mamed  Sinalei  from  Psepaetele.  Their  son 

lioiliia  married  Sinafetnga.  Their  son 

Pulntna  married  Lanalae.  Their  son 

Saogi^oliitele  manied  Lnafrietele  of  Saana.  Their  son 

Tnalemoeo  married  Feilivaa.  Their  son 

Taanun  married  Santala.  Their  son 

Tenella  married  Senilafanga,  of  Moamoa.  Their  son 

Tnloutele  married  Sina,  of  Lotoma'a.   Their  son 

Maileitelo  married  Utufau,  of  Satoi.    Their  son 

Maileilealea,  a  chief  who  dwelt  iu  Malaeta.  The  sacred  fish  was  taken  to 
him  by  Yetova'a. 

BfaiLei  married  Siliomanga.  Their  son 

Taemootele  married  Ulufa'ana,  of  Manono.   Their  son 

Siusau  married  Maina,  of  Mutilatii,  the  daughter  of  Flame,  of  Muapai, 
Their  son 

Taemoomanaia  mamed  Lepeahili,  of  Fainiata.  Their  son 

Lentelenaiite,  that  was  tiie  chief  to  whom  was  taken  the  fine  mAtt  of  the 

conqnering  party,  the  Fatafata,  which  was  brought  by  the  king  of 
Tonga  when  he  came  seeking  his  brother,  Lantisilingia.  Lautclo 
said  that  he  would  go  to  Tonga.  Lautisiliugia  was  under  thv  deck 
of  the  large  double  canoe.  He  rushed  there  with  the  dog  Uilanei 
and  two  men,  Leamongia  and  Leatongia.  Then  he  went  there, 
and  he  found  that  Leutele  was  right,  and  so  he  got  the  end  oC  hia 
name,  Leuteleleiite  (the  prophesier,  or  guesser). 

Leutele  married  I«efetutafeilo,  of  Toamoa.   Their  son 


*  This  HTiTos  the  origin  of  man,  mtde  Cram  the  earth.  8m  Olosaaiy. 
fThe  chief  god. 

t  **TlM  flne  mat  of  the  gOTernnent,  the  nttadAa  (hna^t).**  Theie  mats  were  verj  fine 

and  Tcry  old— tijre  nml  iwtiht-'  intTt>a<cd  their  Tmloe.  One  was  oiici-  valut-d  at  sercnty 
dollars,  and  was  exchanged  fur  a  block  of  Uad.  Each  mat  liad  its  uame.  T!i<  y  uiuwered 
the  pnqnee  of  monay,  behig  used  to  pay  oarpenten^  tattooen  and  flaei. 

♦f 
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AmnnaAagafa  mamed  Fala»  of  Aleipata.  Tbeir  kmh  mm 
Fomoaooia. 

Aamna  married  again,  Snlomatai'a,  of  Alafaalava.  Tlu  ir  son  was 
Tepuleai.  This  was  the  chief  who  was  appointed  tn  h  -  king  ;  but 
Fonosooia  was  appointed  by  the  chieftesaes,*  who  hud  the  right 
and  he  was  guarded  by  Itoan  and  Alatana. 

Fepnleai  married  Utnfaaaili,  the  daughter  of  Fnnefcai,  of  Safnae.  Tlieir 

son  waa  Tolongataua.  That  Utufaasili  raised  war,  becanae 
Pimefeai  was  angry  l>ecaiisc»  thoy  di<l  not  ohs»'rvo  the  cust-oma  in 
the  appointment  of  kings  of  Atua  when  thej  brought  hia  fine 
niata.  Then  Fmleai  told  UtvfoaaiU  that  ahe  abofold  go  and  mael 
her  faiuily.  "  Ferhapa/'aaid  he,  "  they  will  see  that  you  are  preg» 
nant,and  will  have  pity  on  you.and  stop  the  war."  Then  thecluffesa 
vent  to  meet  her  family ;  they  met  in  the  Tuamiij>auga.  Funefeai 
aaw  that  ahe  waa  with  child,  pitied  her.  and  stopped  the  war.  It 
waa  on  thia  aeooimt  that  thia  aon  of  Utafaaaili  waa  called 

Tdoiigataiia.  He  manied  Leniiilimatan,  of  Fagana.  Their  aon  waa 
LeaumnalenluaL  ToUmgataoa  again  married  Lnafataalae.  Their  aon  waa 
Fatiimanavapo>npolit.  Thdr  daughter  waa  Ttelalopa'a. 

These  are  the  chiefs  who  fought. 

Aumua  waa  first  appointed  to  be  king,  because  he  was  weak ;  but  the 
other  son,  Fatamanava<o-Ui>>lu,  was  at  Siumtu    Then  Lnafata  waa 

api>oint('il  apparently  as  ijnnrdian  of  her  son  Fatiimanava.  The  sea  and 
the  earth  and  other  things  were  tabooed  by  her.f  The  girl  Taelalopu'a 
heard  that  Aumua  wab  proclaimed  ;  then  she  wept.  Tolongataua  said  to 
the  girl,  "  Hide  yonr  tears  ;  do  you  weep  ?  Who  is  this  and  who  is  that 
who  is  proclaimed  ?  Are  they  not  all  your  brethren?"  Then  the  trirl 
Taelalopu'a  was  named  Teu-ia-lilo  (Hide  away).  The  chief  fn^>m  Siumu 
Ciune  and  proclaimed  Aumua.  They  fought,  and  Fatumanava-o- Upolu 
was  rooted.  Then  Aumua  took  away  the  taboo  of  Loafata.  the  mother 
of  Fatomsnava-o-Upolu.  Th>  n  Leili  waited  for  the  cuuni  il  t«i  he  held  at 
his  meeting-place.  Lalontrafu  at  ii'a ;  but  it  was  not  held  there,  but  at 
the  meeting-place  inland.  Leili  was  angry  because  the  council  waa  held 
in  the  wrong  phbce,X  and  he  aent  a  message  to  Fatamanava-o-Upoln  that 
the  troops  shoiild  aijain  assemble,  and  take  sides  with  him.  A  battle 
was  fought,  and  Aumua  was  routed.  Then  Aumua  said  to  hi-;  ?iin  !er 
palankeen-bearers,  "  Who  is  it  that  is  pursuing  us?"  The  paiaukcci]- 
bearera  aaid  it  waa  Leifl.  Then  said  the  king,  "  That  ia  Leifi-mou-loto.§ 
He  is  fifrhtin^  on  that  side."  This  word  of  the  king  was  the  origin  of 
the  name  Leiti-mou-loto.  Aumua  and  his  Irwps  were  routed,  and  then  a 
coimcil  was  held.  Theu  Leili  said  to  the  two  chiefs,  "  You  two  are 
conquered.  Let  Anmna,  who  waa  appointed,  be  king,  and  yon  be  k»Ta> 
ehewerail  to  F^tamanavaFO-Upoln.  Aa  to  the  taboo  of  LnafMat  that  yon. 


*  "The  chtaftenes  who  bad  ih«  riirlit.**  Some  of  these  buliet  bad  great  power,  and  the 
luunee  of  soeh  daMtnded  wMi  the  title. 

t  **  The  sea  sad  tbeesrtbwns  tabooed.'*  FUhing  and  woildiit  wore  problUted.  TUs 
wae  often  done  on  the  death  of  a  eUef. 

t  "The meeting  vas  held  in  the  wrong  place.**  On  this  point  thej  were  rery  partAeelv. 
Some  chief*  met  in  a  prifate  Ijobm  at  Ifanono  to  dl«cu»s  the  qnestion  of  war.  AU  the  people 
tnm  al  part*  of  Gaaoa  wnw  etriOtetad  in  1h»  aalae,  or  proper  meeting -place  in  the  opeo 
air.  A  chief  fitood  ap^  and  in  a  loud  Toloe  aaked  If  Uutj  wm  going  to  have  a  oonoll  ia  a 

cooking-bouse. 

9  Leifl  of  many  heaite. 

I A  tenni^ildiad  to  jooaff  Ban. 
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Aumim,  toolc  sway,  give  all  back  to  him  ;  only  tbiP  Imrringt  I  will  retain." 
This  was  agreed  to.  The  taboo  of  Luafata  gave  origin  to  the  name 
Sftluftfatat  s  but  the  old  name  of  that  Tillage  was  £7aloa. 

Aainaa  oaarried  Leateidale*  of  Malaeixmgiq^      Their  nm 

Moaitele  married  Leaponga,  daughter  of  Vaetai,  of  Sanga.  Their  aoos 
were  Polailevao  ana  Taumaoa. 

Polailevao  married  ^Nromoefuifata.  Their  son  was  Fotnitainn'i,  That 
was  the  chief  who  gave  the  royal  title  by  which  Leteleipesenga 
bad  the  privilege  to  help  themselves  to  food.  That  was  the  c^f 
who  married  Tele,  daughtwof  Loifi.  She  bore  Puepuemai  and 
the  rjii  l  Aliitxtsi.  That  was  Fotuitama'i  that  had  the  talxx)  of 
Puepuemai.  The  royal  title  left  Le-alataua  from  Leteleipesenga, 
and  then 

Same  became  king.  That  was  the  chief  to  whom  belonged  the  game  of 
ti*a§  in  Ti'asamo.    All  Atua  went  to  build  np  the  groond  for  that 

ti'n  ;  but  Leifi  and  Salei-ainnna  did  not  go.  It  was  known  that 
tlie  ground  for  the  game  at  Aleipata  was  not  prepared.  Samo  was 
angry  becanse  Atua  was  not  one  in  building  this  gi-ound  for  ti'a. 
'llie  title  of  Teleipeaenga  was  given  np,  and 

Faatuf  unga  became  king.  That  was  the  chief  who  was  noted  for  his  land, 

having  i>een  buried  wit!i  ston»'3  carried  in  men's  nostrils. 
Faatufuga  was  angry  because  Atua  was  not  one  in  the  work. 
Leifl  did  not  go  to  it.  Ho  said  that  he  did  not  go  ^.^ecause  of  what 
the  woman  had  said  who  had  gone  with  her  burden  of  thatch, 
and  all  the  young  men  had  liurst  o!it  into  a  lau^h  at  her  leaf- 
girdle,  which  was  bad.  Then  it  was  that  she  uttered  the  words, 
"  Don't  laugh  at  me ;  this  is  the  consequence  of  your  weak- 
handeduess.  We  are  going  to  fierce  Tonga  ||  with  these  burdens  of 
thatch."  Leifi  heard  her  say  this,  and  he  told  them  to  throw 
down  the  stones,*,  and  com*'  away  to  the  east.  Uhipau  then  put 
down  the  stones  and  came  away.  These  are  the  stones  by  the 
wall  above  Aufanga.  The  royal  title  departed  from  Faatufunga, 
and  Toeta  became  kini;.  That  was  the  chief  to  whom  belonged 
the  swamp  called  the  Swamp  of  Torta  ;  it  is  in  Sataoa.  That  was 
the  swamp  at  which  Atua  was  beateu,  because  they  were  not  all 
collected  there,  for  Leifl  and  Saleaumua  did  not  go.  Toeta  was 
angry  because  Atua  did  not  all  oome  to  his  work.  Again  the 
title  was  given  to 

Teleipesenga.    Then  the  chief 

Yaootui  became  king.  This  chief  did  not  appoint  some  work  to  be  done ; 
but  he  said  he  would  come  and  catch  pigeons  in  Tuavao,  in  the 
mountain  of  chiefe,  and  would  raise  war  against  Leifi,  because  he 


•  "Only  the  horrinj?  I  will  retain."  Tlie-sc  were  ctiUiirht  in  large  quantities,  and  a  portion 
of  thoui  \vu>  taken  to  chief-i  even  at  a  tli-t:i:.t  village,  wlio  liml  ueijniretl  the  ri^'ht  to  receive 
them.  On  oue  occaaioa  the  customary  otfcriiig  was  omitted,  aud  the  oggrieTed  chiefi 
preparad  flnr  wur,  which  ww  oulj  •Tertra  bj  tht  snbmlMlon  of  the  offsndcn. 

tWheii  herrinc  w-.i-^  canght  s  portloo  WM  taken  to  the  king; 

I  Sa  U  use^l  for  Uiooo. 

I  **The  game  of  ti'a."  The  grotuul  wm  made  quite  level,  low  plaoei  being  filled  npk  The 
game  consisted  iu  caitlag  light  darta  on  the  ground,  eo  that  theyr  rebovnded  and  flaw  along 
to  a  great  diitaiice. 

I"  We  are  going  to  fierce  Tonga."  Tins  was  a  taunt  to  the  young  men  for  allowing  tbem* 
■elTot  to  be  conqnezed  and  ao  tabmittiog  th«i  iemalea  of  their  Umuj  to  the  degradation  of 
prapartng  thatch,  and  carrying  it  a  great  dietanoe  to  their  conqneroie.  Thia  la  txprnmA  bf 

their  taking  it  to  Tongu. 

^  btoue»  witii  which  to  bim-  liii  laud. 

♦p2 
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persisted  in  not  ^oin-^-  to  any  work  of  the  kinj^'s.  Loifi  lu-ard  that 
the  king  had  come  to  catch  pigi^na  at  Tiuivao  and  to  niis«_*  wax 
against  him ;  then  he  went  to  seek  for  troops.  He  wa8  not  received 
1^  the  district  of  Maae  ;  then  he  went  down  to  Falealili,  neither 
was  he  received  tln-re.  He  roached  Salevalasi,  and  there  he  was 
at  length  received  by  Tongaidupuaa  and  FalepuavaveiiKx*.  Thi' 
king  and  the  conquering  party,  who  were  at  V'aiugafa,  heard  that 
Lein's  request  for  troops  had  been  granted  st  Salevaliia;  then 
the  war  was  dircotod  towards  tht'in.  They  fought,  and  the  kinj? 
and  conquering  party  were  deteatetl  by  Leifi  and  SaL  vala.^i  ;  then 
they  became  the  conquered  party.  Having  again  obtaiued  the 
royal  title,  Mata'tia  beoaine  king.  He  wae  the  eon  of  LaloTimama. 

(3). — ^Trb  Genealogy  of  Le-Samoa>Na-Noalo. 

Le-Samoa-na-ngalo  married  the  daughter  of  the  king  of  Tonga.  Their 
son  was  Talapaitoitonga-na-mau.  a  second  son,  Lesanga-ahiia,  and 
a  daughter,  £keaiftimga-a-tiiitonga.  That  was  the  child.  Le-sajiga- 
ahihi.  who  came  off  in  anger  to  Samoa,  and  lived  in  his  motiur's 

family  at  Safata. 

Le-sanga-alala  marri«'d  th*'  daugliter  of  Malii'toa.  Their  diiughters 
were  Vaeotamasamoa  and  Ekeuiauuga-a-tuitonga«  and  a  son, 
Lalovimama, 

Tonumaipea,  of  Satapaitea,  married  Ekemaongara-tnitonga,  fron 
LeTalaaifdnga»  of  Faletai. 

Le-langi-ngalo,  the  ton  of  Tangaloa*faaofonuu,  marrie  I  Vaeotama-samoa. 
Th»  ij-  s  >n  wa.^  Tniaana-tama  adedangi,  the  chief  of  Tutttiia  and 

A|)f,  who  was  stolen  by  Safat-Ji. 

Lolovimama  married  Foatauemiinga,  of  Fongaoioola.  His  son  was 
Hatan'tia,  who  raised  up  the  royal  title  when  he  had  obtained  it. 
That  was  the  chief  who  was  also  ill-used  by  Leifi  and  Tautoloia-le- 
Valasi-tiiinaa.  of  F'alftai,  ttif  diild  of  the  dauirbttT  of  his  father. 
This  chief  soon  died,  but  he  left  word  that  Leih  and  Tautolo 
should  take  compassion  and  complete  his  leign  in  the  son  of 
Levalasi.  The  Uidy  brought  forth  after  the  death  of  the  chief, 
and  she  called  her  child  Tuimavave.  L^si  was  the  name  of  a 
Tonga  man  who  took  care  of  the  boy  Tuimavave  whdti  he  was 
small.  That  was  Lesi,from  whom  sprang  Saleleel.  TiiininT»Te 
soon  died,  and  his  successors  were  brought.   First  came 

Siitn.  He  died,  and  then  came 

Silingatusa.  These  chiefs  were  called  MatiT»-i-lagi  (Poor  in  praises). 

There  they  lie  in  the  place  of  chiefs,  because  th.'v  had  no  family 
to  tak<>  tlit  ir  place  when  they  died.    Next  to  Silingatusa  was  thue 

lady  Salama.sina. 

Fanga  nianied  To;  they  had  one  child.  Sinatafiia. 

Tantratauiatua  married  Sinatafim  :  their  chiM  was  Fusialaniji. 

Onafaniiatele  married  Fiisiaihin^i ;  their  chiM  was  Faasilialangi. 

Tuiaana-le-uo-t«'l'' marrird  Faasiliahmgi ;  their  child  was  Fjialulumanga 

Maalomaivao  marrie<l  l-'aalulumanga  ;  their  ohiM  Fitimaula. 

Tangaloa-faaofonuu  married  Fitimaula ;  tlieir  child  Selaugi-ngato.  That 
was  the  chief  to  whom  went  the  ptirty  seeking  a  chief. 

Selangingato  married  Yaeotamasoa,  the  child  of  Lesangaalala,  of  Saia.Ui  ; 
thmr  son  was 


Digitized  by  Google 


PBOOIIDDrOB  OF  BIOnOH  Q, 


661 


Tai-Aana-taiiift-a-le-laiigi«    Ue  married  Vaetoe*  a  Tongan  ladj.  Their 

son 

^Ifrnnft"'"'*^  That  was  the  ^uig  that  first  united  the  chieftainship  of 
Atna  and  Aaaa*  and  the  TnaiMitniga>  He  waa  the  king  wlio  held 
the  united  titlea. 

THnunanaia  married  Balamarina  i  their  ohild  waa  FdoaiTaoeee. 

Tanatama,  from  Niulaita,  married  Fofoaivaoie;  their  firat  child  waa 
Sina,  their  leoond  Tanfan,  hoth  girls. 


(4). — Thu  Gbnbalogt  or  Sina. 

Let  the  genealoffy  of  Taufaii  come  aftenrards. 

Toi&ivao,  from  Saleaula,  married  Sina.  Their  80n  waa  Faumuina,  who 
had  all  the  royal  titles. 

Faamnina  married  TnQam%  the  nrst  chief  of  Sangana;  their  son 
Samalanln.   Faumnina  mairied  again  to  Atamnlan,  a  Tongan  ladj. 

Their  son  was 

Yaafasuanf^a.  Faumuina  married  a^jain  to  Falaloomalie,  the  daughter 
of  Mata'utia,  of  Aleipata.  Their  son  was  Fonoti.  These  were 
the  three  wives  of  Faomnina.  Their  sons  fongh|.  It  began  witii 
friends.  Vaafusuan^a  and  his  friend,  Fonoti,  and  their  friends 
were  constantlv  worsto(i.  Then  Fonoti  saw  that  Samalaulu  and 
Vaafusuanga  were  on  the  same  side,  and  he  fled  to  come  to  Atua. 
Then  Misa  and  Alono,  and  Taimalientn  and  Fia'if a'i  followed  to 
Manono.  Then  came  Faleata,  and  found  Veletaloola  weeding  taro. 
Fonoti  laughed  because  the  tuliifalt-*  wooded  the  taro  in  a  stoop- 
ing! posture.  Veletaloola  turned  and  saw  Fonoti ;  then  at  once 
he  abused  him.  Fonoti  said,  "  Do  yon  abuse  me  ?  Do  yon  think 
you  can  assuap^e  my  anger  ?"  Veletaloola  asked  what  was  the 
cause  of  his  anger.  He  told  him  that  he  had  nm  away,  that  he 
was  going  to  bo  killed  by  his  brothers  and  the  conquering  party. 
Yeletalo  said  to  him, "  Go  down  towards  the  sea,  to  the  house  of 
the  gods,  imtil  the  town  holds  a  council."  Faleata  held  a  coimcil, 
and  received  Fonoti.  Thon  a  battle  was  fought.  Faleatii  met  the 
advanced  guard  of  Samatau.  Manoo  asked,  "  Whence  are  these  ?" 
Veletaloola  answered^  "I  am  Faleata."  Manoo  said,  "1  hare 
come  here  to  search  for  the  criminal.  If  he  has  nm  away  down 
below  I  will  dig  down  below  ;  if  he  has  run  away  to  tlie  liorizon  I 
will  rend  the  heavens.  You  must  be  a  brave  man  that  you  are 
about  to  reoelTe  the  sand  (=people  as  many  as  the  sand)  now 
coming.  Look  at  the  bnsh ;  its  leaves  are  men.  Look  at  the  seat 
it  can  no  longer  be  seen  for  the  men."  Immediately  Manoo  was 
smitten  by  Veletaloola,  and  the  troops  were  dispersed  in  the 
middle  of  the  road.  It  was  the  same  with  the  troops  in  the  bnsh } 
there  were  Aiono  and  Misa  and  TaimaUeutu.  These  were  allotted 
to  Fa'ifa'i.  His  road  was  the  sea.  That  was  the  canoe  of  Fa'ifa'i  ; 
it  was  ciilled  the  one  canoe  of  Fonoti.  Vaafusuanga  and  Samalaulu 
were  conquered,  juid  Fonoti  was  oonqneror.  Then 

Fonoti  became  king,  and  Vaafusuanga  was  appointed  by  the  king  of 

Aana  to  be  the  guide  of  travelling  parties,  and  to  sit  with  the 
kava-chewers.  That  is  the  chief  whose  is  the  family  of  Salevalasi. 
He,  too,  is  the  chief  to  whom  belongs  the  town  of  Falefa»  which 
is  called  the  town  of  Fonoti. 


•  Hoidof  afually.  fOoiiildeNdtoteliidMsnt. 
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Fonoti  married  Fuatino,  of  Fasitootai.    Their  son  was 

Muangututia.    That  was  the  chief  whose  is  the  family  of  Tuala.  Aft«r 
thk.eliier  was  luuMd  the  ftunfly  of  Tnals  sad  tbe  ImmOj  «f 

Salevalasi  in  Lufilufi.  The  faiuiily  of  Tuala  was  expelled  when 
the  palankeen  of  Samataua  came  down  towards  the  se^ 
Muangututia  married  Fenunuivao,  the  daughter  of  Leatele,  of 
Falefa.  Their  ma  wm 

TupoM.  That  WM  the  chief  who  was  lifted  down  by  Salangi,  the  child 

of  Ftiiixiaono.  He  is  the  chief  whose  is  the  lainilj  of  Fuimaonou 
Tupua  married  Monofo-i-fale-ese.  Their  son  was  Afoa  fouvaJe. 
Tupoa  married  again  to  Tualupetu,  of  Saleimoa,  the  daasht^r  of 


Ponipiiao^  Ihe  daughter  of  Alnieaa,  of  Falefk;  their  eon  wmm 

Luafalemana. 

Afoa  was  kinp  first.  He  was  jealous  because  he  saw  the  people  were 
inolined  to  Ngalumalemana,  as  if  he  should  be  king.  Afoa  then 
faiaed  troape  to  wa^e  war  with  KgalnmalemAna.  He  came  seeking 
troope  to  mlata,  but  he  was  not  t  <  • ,  ived.  Then  was  he  dethroaecC 
and  to  h»  was  called  Afoa-fouvale  (Afoa  the  rebel). 

Ngalumalemfina  then  Ix^came  kinff.  This  king  also  bad  all  the  royal 
titles.  He  was  king  of  Aana,  king  of  Atua,Tama8oalii.  Gat^xiitele 
Ngalumalemana  married  Leteleasau  ;  their  son  was  Xofoa&Aefa. 
This  was  the  chief  who,  while  an  imtattooed  lad,  slew  the  kaT*. 
chowers  of  Mataafa  at  Amaile.  Ngalumalemana  also  married 
Sapi-o-amoa,  of  Solosolo.  the  daughter  of  Leota  Tootnaata  :  their 
ton  was  Tupolesava.  That  was  the  chief  who  was  at  variance 
with  I'amafaiia.  Tupo  had  to  depart  to  Tataibt,  beosnse  he  oould 
get  no  troops.  Ngalumalemana  again  married  Luafalet^^le,  of 
Saluiifatii,  th*'  tliiughter  of  Sangapolutele  ;  tVi.-ir  s'm  was 
Tualamasala.  That  was  the  chief  who  was  heir  to  Puiumatau,  and 
Mata'tttia  and  TaiigaIoa»  the  father  of  Sangapoin,  of  Balnaftita 
Ngalumalemana  married  again  to  the  daughter  of  Leleisuivao,  of 
Palauli.  Thijir  son  was  Tiialau,  and  his  sister  Sanialauln. 
Ngalumalemiuui  married  ogAin  to  Sammalae,  the  daughter  of 
liuomaiava,  of  Falelatai.  Their  first  son  was  Putefoa  aa^  their 
seoond  I'amafana,  also  Taeoalii  and  Uaua,  and  a  ffiA,  Traminia 
These  were  the  wives  of  Ngalumalemana. 

Lnafalemana  married  Galupun,  the  daughter  of  Faleafaaga*  of  Salaai 

Their  son  was 

Paitomaluifi.     That  chief  was  king  after  Ngalumalemana,  only  he  had 
not  all  tbe  royal  titles— only  king  of  Atna. 

XTsof onoimanu  married  Tanalaivaa,  the  daughter  of  Tango,  of  Lepa. 
Their  son  was 

Leittifla-o-Atua,  who  married  Tuioninimo,  the  daughter  of  Luatuao* 

atiia-nun,  of  Saleiuioa ;  their  sons  Matui  and  Nauotuu. 
Ngalumalemana  died,  and  Paitomaleih  became  king.  Then  it  was 
pMsed  on  to 

Ftesolumaleilii.  He  became  king  of  Atna.  At  this  time 

Nofoasaef a  eame  from  Savaii,  and  they  gare  him  the  tiUe  of  Aana.  He 

was  made  king  of  Aana.  But  Atna  was  not  of  one  mind  concerning 
Mataafa.  Matua  and  Tusa  did  not  consent.  Then  came 
Nofoasaefa  to  fight  with  Mataafa,  because  a  private  messenger 
from  Leifl  and  Tautolo  had  gone  to  him  to  say  that  Nofoaaaefs 
should  couK'  ami  be  king  of  Atna,  beoause  they  did  not  desire 
Mataafa,  who  had  disregarded  their  taboo^  in  that  his  canoos  came 
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and  went  with  songs.  Then  Nofoasaefa  raised  war.  Saraii  and 
Aana  and  the  Tuamasanga  were  united.  Then  they  went  to  seek 
troo|M  from  Salefao  and  Falealili.  Salefiio  was  diTidod;  aome 
were  with  Matoafa  and  some  divided  to  Matna,  who  sought  for 
troops.  Tafua  stood  up  in  Falealili,  and  said,  "  Manusamoa  points 
to  YOU  as  a  destroyer,  with  whom  dwell  Matua  and  Alalamalae." 
FaWlili  had  oompauUnip  and  fvnmnd  their  application  for 
tr(X)ps  ;  80  also  did  Tusa.  He  sous^ht  troops,  and  was  received  hy 
Solosolo  and  Saluiifata,  and  all  the  fleet.  The  bulk  of  Atua  were 
with  Leih.  and  Tautolo  and  Tuua ;  and  but  few  were  with  Mataafa, 
only  lUefa  and  LnfUnfi  and  Samosu,  and  a  part  of  Salefto  and 
Salevalaai.  A  battle  was  fought.  Mataafa  and  his  troops  were 
defeate<l,  and  Nt)foa8aefa  was  conqueror.  That  chief  also  nad  all 
the  titles.  Nofoa^iaeta  soon  died,  on  account  of  his  rebellions. 
A.^n  he  raiMd  war  against  Lealataua  in  Satnpaitea,  that  he 
might  seize  on  the  title  of  Tonumaipi'a.  They  fought,  and  this 
chief  died  on  Savaii.  He  was  heir  to  Moongangongo.  When 
Nofoasaefa  was  dead,  then  Luhluii  held  a  council  about  a  king. 
They  wtm  unanimous  for  Tupo,  but  Tusa  did  not  consent.  Then 
they  sent  ambassadors  to  Ataa  to  call  a  council  that  they  might 
proclaim  Tupo  to  be  king  of  Atua.  Tusa  came  journeying  to  the 
east.  He  said,  "  The  council  have  decided  to  proclaim  Tupo  king 
of  Atua,  and  I  hare  agreed  to  it;  but  it  is  with  you  two  to  ehoose 
a  chief ,  and  he  shall  be  my  chief."  Fuatanga  and  Tafua  saidt 
*•  Our  chief  is  he  who  is  in  Tiavea,  in  Salefiiavale,  I'amafana.** 
Tusa  said,  "  That  is  ^^d  ;  we  have  got  our  chief."  Then  Tusa 
went  away.  A  oouneil  was  held,  at  which  Atua  was  assembled. 
The  mat*  was  thrown  down  in  front  of  Lufilufi.  Tupvo  went  and 
sat  on  it.  Manu'a  stood  up  and  said  to  Atua,  "That  our  king  ; 
such  is  the  result  of  our  consultation."  Then  a  mat  was  thrown 
down  in  front  of  the  council-seat  of  Saleaaumua.  ramaftma  went 
and  sat  on  it.  Then  stood  up  Tafua,  and  said,  "  That  is  my  chief ; 
but  let  our  people  choose  one  of  these  two  chiefs."  Then  stood  up 
Tusa,  and  said,  "  That  is  also  oiu:  chief."  So  Tusa  distinguished 
as  chief  I'amafana.  Leota,  the  first  chief,  then  stood  up,  and 
proclaiiufd  I'amafana.  Molioo  ahto  stood  up.  and  said,  "That  is 
our  chief  Leifi  and  Tautolu."  So  also  said  Sahiafata.  Each  land 
in  all  Atua  was  divided  between  I'amafana  and  Tupo.  Atua, 
howerer,  leaned  towards  I'amafana,  and  but  few  were  for  Tupo. 
The  council  broke  up  in  confusion.  I'amafana  went  ofiP  at  once 
with  Faleapima  to  seek  troops.  He  wjia  received  by  the 
Tuamasanga,  so  also  by  Aana  and  Mauono  and  Savaii.  Tupo 
foUowed  after,  but  he  was  not  received.  Then  the  war  passed  on, 
and  Tu}x>  and  his  troops  were  swept  away  to  Tutuila;  so 
I'amafana  became  kini;.  Ho  had  all  the  royal  titles.  He  was  the 
king  to  whom  gods  and  men  crowded.  This  chief  died,  and  the 
war,  with  the  seat  as  a  border,  was  foufrht.  The  carrying  of  this 
chief'st  funeral  bier  was  the  cause  of  the  war.  This  chief  was 
next  V>efore  Malietoa,  the  father  of  Mole.  He  was  also  next  before 
Mataafa.  the  king  of  Atua.  In  the  year  of  the  Lord  1657  he 
was  prodaimed.  He  was  also  next  before  the  chief  SualauTi.  He 
was  king  of  Aana.  Tamasoalii,  and  the  Ngatoaitele.  He  also 
became  king  of  Atua  in  the  year  1^(»9.  If  he  gets  all  Atua  and 
the  Tuamasanga,  then  will  he  have  all  the  royal  titles  like 
I'amalana. 


•  Aimwerlngr  to  n  thrnnc 

tTbe  MA  betuem  U|xj1u  aiitl  Savaii  diridei  tlie  corob^tatiu. 
tUvliif  dilab  wscs  oOlnided  by  tbs  daad  ohtaf  belnr  «sr^ 
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SANITARY  SCIENCE  AND  HYGIENE. 
Frtsidtni  of  the  Section :  J.  AshburUm  Thompson^  Msq,^ 


1.— SANITATION  IN  8CH00I& 
By  F.  A.  Nytlasy,  M.B.,  Ch.B. 
\Absiract,\ 

Im  the  course  of  this  paper  the  author  indicated  its  great  import- 
ance, especially  with  regard  to  the  spread  of  infectious  diseases, 
pointing  out  that  no  less  than  1\  State  sch<K»ls  had  to  be  closed 
last  year  in  Victoria  owing  to  the  prevalence  of  these  complaints; 
33  Wing  closed  for  diphtheria,  17  for  hooping  cough,  13  for 
typhoid,  6  for  scarlatina,  4  for  opthahnia,  and  1  for  croup.  In 
addition  to  the  ordinary  measures  of  registration  of  atfecttid  pupils 
and  tlieir  exclusion  from  school  .for  definite  periods,  provision 
should  also  be  made  for  tlieir  thorough  disinfection  by  the  aid  of 
disinfecting  chambers;  and  the  construction  of  sanatoria  in 
connection  with  large  boarding-schools  was  recommended  as  a 
further  aid  to  prevention.  The  architecture  of  schools  was 
made  the  subject  of  special  reference,  improved  methods  of  venti- 
lation, lighting,  and  warming,  and  the  better  construction  of 
seats  and  desks,  being  insisted  upon.  Defects  in  the  ordinary 
methods  of  physical  education  were  alluded  to,  and  the  annual 
medical  inspection  of  all  large  schools  by  a  competent  Govern- 
ment officer  was  recommended. 


2.— THE  ETIOLOGY  OF  TYPHOID  FEVER. 

(With  Chart), 

By  Jambs  Jamibsox,  M.D.,  Lecturer  on  ^redicine,  Melbourne 
TJniTersity ;  Health  Officer,  City  of  Melbourne. 

Ih  spite  of  the  attention  which  has  long  been  given  to  questions 
about  the  causation  of  typhoid,  and  the  substantial  additions 
recently  made  to  our  knowledge  of  the  subject^  problems  of 
fundamental  importance  still  remain  unsettled. 

It  must  be  assumed,  I  think,  that  typhoid  belongs  to  the  great 
class  of  diseases  which  owe  their  origin  to  minute  organisms  of 
bacterial  nature.  It  has  further  been  shown,  with  a  large 
measure  of  probability  at  least,  that  tlie  organism  is  a  bacillus, 
capable  of  multiplying  and  forming  spores,  not  only  in  the  Ixxly, 
but  on  very  varying  media  outside  of  it.     So  far,  liowever,  there 
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bag  been  no  satisfactory  proof  that  the  disc— e  can  be  produced  ia  i 
aaiinaU,  either  by  the  bacilli  or  their  spores,  whether  they  hatw  ' 
been  intro<iucf?d  into  the  stom;ich  with  foofi,  inoculate  l>eIow  th^ 
skin,  or  injected  into  the  Itlood.     Till  this  link  in  the  chain  of 
evidence  htis  l>een  supplied,  th^  proof  of  a  causal  relation  l>etwet?u 
the  or^'aniams  and  the  disease  can  iiardly  l>e  lookeil  on  as  perfect. 
Assuming  that  the  Bacillus  typhosus^  of  El)erth  and  Gatfky,  is  the 
true  infecting  agent,  it  is  of  importance  to  take  note  uf  its  vital 
properties.   It  grows  ireelj  on  saitable  media  at  ordinary  roon 
temperatures,  bat  has  not  been  foand  to  develop  spores  at  a 
lower  temperature  than  68  deg.  F.  (20  deff.  C.)   Spore  formatioo 
goes  on  most  actively  between  86  d^.  and  104  deg.  F.  (30  d^ — 
40  deg.  C),  and  it  ceases  at  temperatures  over  107*6  deg.  F.  {Ki 
deg.  0.)    Organisms  which  grow  in  diverse  media,  and  at  such 
varying  temperatures,  evidently  possess  a  high  <legree  of  vitality. 
He  spores,  especially,  have  great  power  of  resistance,  and  tht-y 
have   been   kept  in  the  dried  conditi«)n  for  more  than  three  ' 
months,  and  then  found  to  germinate  freely.     The  most  recent 
researches,  if  they  do  not  directly  conlirnj,  certainly  do  not  con- 
tradict the  view  generally  held  by  sanitary  authorities,  that  the 
specific  vims  of  typhoid  grows  and  multiplies  outside  of  the  body, 
in  drains  and  cesspits,  and  possibly  also  in  the  soil  and  in  water. 
Whatever  may  be  the  case  with  the  fully-developed  bacilli,  it  may  i 
be  taken  as  certain  that  the  spores  will  survive  for  a  considerabie  | 
time,  either  in  the  moist  or  dry  condition,  and  that  on  suitable 
media  they  will  germinate  and  multiply  rapidly  at  ordinary 
summer  temperatures.    That  the  spread  of  the  disease  is  actually 
due,  in  large  measure,  to  this  multiplication  of  the  virus  outside  , 
of  the  hody,  an<l  its  conveyance  in  some  way  to  susceptible  per- 
sons, is  further  contirmed  by  the  following  facts.     It  is  possible; 
that  the  disease  may  spread  directly  from  person  to  person,  l>ut 
all  medical  authorities  are  agreed  that  this  is  not  the  ordimtry 
mode  of  infection  ;  the  contrast,  in  this  respect,  between  typhoid  | 
and  such  diseases  as  measles  and  small-pox  being  very  marked. 
And  further,  the  circumstance  that  typhoid  is,  in  almost  all 
countries,  a  disease  most  pievalent  in  the  late  summer  and  antiunn, 
strongly  suggests  some  affinity  between  it  and  the  niiasmatk 
diseases,  like  the  malarial  fevers.    And  if  anything  further  were 
wanted  to  establish  this,  it  would  be  found  in  the  undoubted  fact 
that  the  prevalence  of   typhoid  in  towns   or   districts  is  very 
largely  dependent  on  their  sanitary  condition,  accumulations  of 
filth  and  defective  drainage  favouring  its  spread,  and  improve- 
ments in  these  respects  tending  greatly  to  keep  it  in  check. 

There  is  another  point  in  connection  with  this  question  of 
varying  prevalence  which  is  of  importance.  All  epidemic  diseases 
have  successive  periods  of  greater  and  less  degrees  of  severity, 
both  as  regards  prevalence  and  fatality.  In  the  case  of  purely 
contagious  zymodcs,  like  measles,  the  recurrence  of  severe  oat- 
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lirail»  is  gBiierally  supposed  to  be  d«e  dhiefly  to  the  Msonmiila- 
tijOn»  in  ibe  intervAk,  ii  snsoeptible  persons.  It  is  doabtful^ 
however,  whether  this  supplies  a  fall  explanation  in  the  case, 
even,  of  diseases  of  the  type  referred  to.  And  where  we  have  to 
deal  with  a  disease  like  typhoid,  which  attacks  persons  of  all 
ages,  without  showing  any  preference  lor  children,  each  an 
explanation  is  clearly  quite  inadequate. 

About  three  yeai-s  ago  {Australian  Afedical  Journaiy  January, 
1887)  I  pointed  out  that  through  a  long  series  of  yeiirs  there  had 
been  a  very  marked  and  regular  periodicity  in  the  rise  and  decline 
of  the  mortality  from  typhoid  in  Melbourne,  severe  outbreaksi 
being  separated  by  inter^rals  of  aboat  foor  years.    I  wss  not 
aware  at  that  time  that  any  such  pecidiarity  had  previously  been 
noted,  4nd  no  mention  is  nude  of  it  by  Hiracfa  inhis  "£buulbook 
of  Oeographioal  and  EUstorical  Pathology."    But  in  a  lecture  by 
Dr.  Port,  delivered  in  Munich  in  1880,  I  find  the  following  state- 
ment (Zur  Aetiologie  der  Infeotions-Krankheiten,  p.  129) — "In 
each  of  oar  barracks  there  appears  to  be  a  certain  regular  succes* 
sion  of  good  and  bad  years,  which  is  different  for  the  several 
barracks.    For  the  new  barrack  on  the  Isar,  about  which  recol- 
lections go  somewhat  further  back  than  al>out  the  others,  Dr. 
Anderl  believes  tliat  a  five-yearly  cycle  must  Ije  tixed."  The 
regular  succession,  at  intervals  of  about  four  ye^irs,  of  periods  of 
rise  and  fall  in  the  typhoid  mortality  of  Melbourne,  through  a 
kng  series  of  years,  is  very  deariy  shown  in  the  aooompanying 
ehart.    On  the  same  chart  I  have  placed  the  enryes  of  typhoid 
mortality  for  Sydney,  unfortunately  nir  a  shorter  period,  bat  for 
as  long  a  time  as  full  information  is  obtainable.    In  the  case  of 
Sjrdney  there  are  indications  of  periodicity,  though  not  sufficiently 
distinct  to  ground  any  argament  on.   The  remarkable  parallelism 
of  tlie  curves  for  the  two  cities,  during  the  period  1876-82,  is 
suggestive  of  the  operation  of  genenil  conflitions,  of  wide-reaching 
nature,  perhaps  reseuil)ling  those  which  {>ennit  the  spread  of 
cholera,  at  particular  periotls,  over  great  parts  of  the  world.  In 
more  recent  years  theie  has  been  approach  to  parallelism  in  the 
curves  for  the  two  cities.    In  the  last  three  years,  too,  there  has 
not  been  the  previoiisly  obsenred  regalarity  ol  the  curves  lor 
Melbourne.   There  has  not  been  the  anticipated  decline  after  the 
acme  reached  in  1887,  and  instead  of  a  continned  fisU  in  1889 
tiiere  has  been  a  second  risa    This  irregularity  may  possibly  be 
accounted  for  bya  quite  unprecedented  amoontof  breaking-upof  the 
snrCsoe  in  almost  all  parts  of  the  metropolis,  not  only  for  building 
purposes,  but  in  the  construction  of  tramways,  laying  of  wood- 
paving,  <kc.     Outbreaks  of  typhoid  have  been  supposed  to  be 
connected  with  similar  causes  in  other  cities.     But  supposing 
there  is  such  periodicity  of  recurrence  as  is  shown  in  the  chart, 
there  must  be  account  taken  of  it  in  any  inquiry  into  the  general 
causation  of  the  disease. 
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Thm  being  praetical  unanimity  among  «otlioritMS  aboat  tii0 
importance  of  local  inianitarj  conditiona,  anch  aa  defective  drain- 
age, it  is  clearly  of  the  utmost  importance  that  there  ahould  be 
definite  knowledge  about  the  way  in  which  these  conditioiis 

operate.  Direct  contagion  being  relegated  to  a  quite  subordinate 
place,  we  have  left  as  posaibilitiea  the  &>Uowing^  as  modes  of 
conveyance  of  the  virus  : — 

L  Contaminated  water  supply. 

IL  Accidental  contamination  of  artadea  of  food,  and 
especially  milk. 

IH.  Inhalation  of  emanations  from  the  'soil,  or  from  coas 
pits,  drainSi  ^eo. 

That  typhoid  not  infrequently  spreads  through  the  medium  ol 

contaminated  water  may  be  tidcen  as  proved.  The  most  commonly 
recognised  mode  of  contamination  is  by  the  washing,  into  well^ 
channels,  or  reservoirs,  of  the  virus  contained  in  the  6ecal  dis- 
charges of  persons  suffering  from  the  disease.    It  is  also  probable 
enough   that  not  fresli  discharges,  but  virus  which  li.'is  been 
developed  in  the  soil  or  in  drains,  soaks  into  wells  or  other  n?cep- 
tacles ;  and  by  many  it  is  held  that  it  is  only  in  this  indirect  way 
that  an  undrained,  filth-saturated  soil  favours  great  prevalence  of 
typhoid.     This  may  readily  enough  be  the  case  in  small  towns 
and  rural  districts,  where  the  water  supply  is  derived  from 
streams  or  wells  liable  to  impure  soaka^e,  and  where  the  intto- 
duction  of  a  single  case  may  supply  a  aouroe  of  infection  to  aoiil 
or  water,  or  both,  and  so  lead  to  quite  an  extensive  outbreak. 
But  it  is  evident  that  the  conditions  are  altogether  different  in  a 
town  or  city  deriving  its  water  supply  from  some  outside  souroe^ 
from  which  it  is  conveyed  in  pipes.     Even  then,  of  course,  there 
are  two  sources  of  danger — there  may  be  contamination  at  the 
liead  waters ;  or  tliere  may  be  occasional  suction  into  the  pipes 
locally,  where  the  supply  is  intermittent.     In  the  case  of  Mel- 
lx)urne  it  can  be  safely  atiirnied,  I  think,  that  the  sources  of  its 
water  supply  are  better  guarded  than  those  of  most  large  cities. 
As  the  population  in  the  gathering  area  is  small,  specific  contami- 
nation could  take  place  only  in  an  accidental  way,  to  a  sli^t 
extent,  and  at  comparatively  long  intervals. 

Assuming  tbe  possibility,  or  even  the  probability,  of  this 
q>ecific  contamination  at  the  sources,  it  is  apparent,  however,  that 
its  result  would  be  a  sudden  outbreak  of  limited  duration.  The 
annual  outbreaks  of  the  disease,  with  their  beginnings  in  Novem- 
V)er,  their  steady  increase  till  February  or  iSIarch,  and  their  regular 
decline  during  the  late  autumn  and  winter,  are  not  explicable  at 
all  on  this  assumption.  The  regularity  of  the  rise  and  fall  is 
shown  on  the  accompanying  chart.  The  possibility  of  local  c*on- 
tamination  by  the  suction  of  foul  matter  into  the  pipes,  from  the 
soil  or  from  the  street  channels,  must  also  be  admitted.  But 
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with  such  a  constant  high  pressure  in  the  pipes  it  is  not  easy  to 
believe  that  this  mode  of  contaminatioii  can  go  on  to  a  large 
extent  or  that  it  can  accoant  for  the  regular  recurrence  and 
equally  regular  rise  and  decline  of  our  annual  outbreaks.  There 
has  been  much  controversy  lately  about  the  liability  to  contami- 
nation of  the  water  m  street  mains  from  the  fire-plug  openings. 
About  the  possibility  of  this  there  need  be  no  question,  and  about 
the  grossness  of  the  sanitary  fault  of  placing  fire-plugs  in  or  close 
to  street  channels  there  can  be  no  dispute.  But  that  the  great 
prevalence  of  typhoid  in  Melbourne  is  to  be  explained  in  tliis  way 
is  to  me  inconceivable.  If  there  is  any  }>art  of  the  nietrojxjlis  in 
which  fire-plugs  abound,  and  one  constantly  used  for  street- 
watering  purposes,  it  is  the  city  proper.  And  yet,  as  1  have 
repeatedly  pointed  out  in  my  official  reports,  the  mortality  from 
typhoid  in  the  city,  year  after  year,  is  greatly  below  the  average  of 
the  whole  metropolis.  In  my  report  for  the  hall-year  ending 
30th  June,  1889,  I  was  able  to  state  that  there  had  been  no 
undue  prevalence  of  the  disease  in  the  particular  district  (East 
Melbourne)  whose  water  supply  was  specially  declared  to  be  con- 
taminated. If,  independently  of  introduction  by  the  fire-plugs, 
we  are  to  assume  the  probability  <»f  contamination  of  the  water 
by  entrance  of  infecting  matter  through  the  joints  of  pipes  from 
the  soil,  equal  dithculties  have  to  be  faced.  The  diseas»^  is  so 
universiilly  distributed  over  city  and  suburbs  that  it  wuuld  be 
necessiiry  to  assume  an  almost  continuous  suction  into  the  pipes 
going  on  in  many  places  all  over  the  metropolis.  But  this  would 
imply  an  equally  extjansive  system  of  leakage  from  the  pipes  while 
under  ordinary  pressure,  and  of  that  there  is  no  evidence.  Of 
course,  we  have  had  the  statement  made  that  typhoid  bacilli  have 
been  found  in  the  Yan  Yean  water,  as  it  is  drawn  from  the  tap, 
just  as  the  same  bacilli  have  been  reported  as  existing  in  drinking- 
water  in  various  places  in  Europe.  From  equally  competent 
authority  we  have  had  the  statement,  however,  that  careful  and 
repeated  investigation  failecl  to  discover  them  in  water  taken 
from  various  places,  botb  at  the  sources  and  in  the  city  {pide 
Final  Report  of  the  .Sanitary  Commission). 

About  the  possible  detection  of  typhoi<l  bacilli  in  drinking- 
water  there  need  be  no  dispute ;  but  about  the  probability  of 
their  occurrence  and  detection  in  such  water  as  that  oi  Melbourne 
much  may  be  said.  It  has  been  stated  by  Dr.  H.  Kowalsky,  of 
Vienna,  that  among  more  than  2000  specimens  of  water  which  he 
had  examined,  these  bacilli  were  found  only  in  three,  taken 
respectively  from  a  well,  from  a  cistern,  and  from  the  Danube 
water  in  Vienna.  {Schmidt's  Jahrbiicher^  No.  8 — 1889,  from  AVien 
Klin.  Wehnschr.,  I.  10-1(3,  1.^8-^.)  Without  disputing  the 
occurrence  of  outbreaks  of  typhoid  due  to  the  use  of  contaminated 
water,  I  have  nevertheless  to  repeat  the  opinion  that  the  proba- 
bilities against  this  mode  of  accounting  for  the  prevalence  of  the 
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<lisea8e  in  Melbourne  are  great)  and  the  evidence  in  sapport  of 

it  unsatisfactory. 

As  to  the  part  played  by  contaminated  milk  in  spreading  the 
disease,  I  do  not  propose  to  say  much.  Milk  epifleniics  have 
often  been  reported,  esjiecially  in  England  ;  thoii<jh,  in  very  many 
cases,  the  evidence  that  the  milk  was  specitically  contaminated, 
and  that  its  use  was  the  sole  and  ethcient  caus«%  was  decidedly 
insuliicient.  If  this  mode  of  propagation  is  at  all  common  in 
Melbourne  there  could  hardly  to  be  aoenmulation  of  evidenee 
of  its  occurrence.  As  a  matter  of  fact,  however,  there  has  been 
only  one  such  outbreak  investigated,  and  even  in  that  instance 
there  were  great  difficulties  to  be  accounted  for.  (Transacstions 
of  the  Intercolonial  Medical  Congress,  Vol.  II ,  p.  159.)  After  a 
good  deal  of  careful  inquiry,  carried  on  for  a  series  of  years,  I 
have  been  unable  to  diftBOver  a  single  instance  of  an  outbreak 
produced  in  that  way. 

In  how  far  typhoid  may  be  caused  by  the  inhalation  of  emana- 
tions from  the  soil,  or  from  cesspits  or  drains,  it  is  tlithcult  to 
determine  with  certainty.  Among  English  authorities  generally 
there  has  always  been  a  strong  belief  in  the  readiness  with  which 
the  disease  is  produced  by  the  inhalation  of  sewer-gas.  I  am  not 
aware  that  the  bacilli  of  typhoid  have  been  found  in  the  foul  air 
escaping  from  drains  or  sewers,  or  in  the  exhalations  from  a  filth- 
saturated  soiL  But  it  has  been  shown  by  Br.  J.  D.  Robertson 
(British  Medical  Journal,  15th  December,  1888)  not  only  that 
under  particular  conditions  large  numbers  61  bacteria  escape  from 
the  openings  of  sewers,  but  that  bacilli  preponderate  among  them, 
as  compared  with  the  micro-organisms  in  the  air  of  streets.  In 
some  ways,  even  more  imj)ortant  was  the  observation  of  L)r. 
Henry  Tomkins  {British  Medical  Journal^  25th  August,  1^<88), 
that  in  Leicester,  which  is  notorious  for  the  prevalence  an<l 
fatality  of  summer  diarrhoea,  the  air  of  the  diarrhcea  districts  of 
the  town  contained  three  to  six  times  as  many  micro-organisms  or 
their  germs  as  the  air  of  the  non-affected  districts.  Meteorological 
observations  during  the  summer  months  of  1885,  1886,  and  1887 
showed  that  as  soon  as  the  earth,  at  a  depth  of  one  loot^  readied 
about  62  deg.  F.  the  disease  broke  out. 

As  to  the  influence  of  sewer  air  in  producing  typhoid,  the 
observations  of  Dr,  Alfred  Carpenter,  of  Croydon,  are  of  special 
interest.  He  states  {British  Medical  Journal,  22nd  June,  1889), 
that  in  tliree  serious  e|)ideiiiics  he  became  convinced  that  germs 
were  conveyed  from  the  sewers  hy  aerial  means.  He  <|uotes,  also, 
the  denjonstration  by  Dr.  Buclianan  of  the  reason  why  fever 
existed  on  one  side  of  two  or  three  streets  and  not  on  the  other, 
in  which  the  water  supply  being  the  same  and  the  sewer  the  same. 
In  the  one  set  of  cases  the  air  waa  admitted  into  the  booses  from 
the  sewer,  in  the  other  it  was  not. 

My  own  observations  have  led  me  to  the  eonvictioii  that,  in 
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most  cases  of  localised  outbreaks  of  typhoid  in  this  city,  there 
existed  marked  and  special  defects  of  drainage,  and  very  often 
underground  dndii8»  wiiich  are  too  frequently  badly  laid,  badly 
tapped,  and  with  no  means  of  ventilation,  except  by  the  inlets 
from  yards  or  houfles. 

It  IB  unneoessary  to  reiterate  the  proofe,  so  often  supplied,  that 
the  introduction  A  an  efficient  system  of  underground  dndnage 
hafi  ahnost  with  certainty  the  effect  of  lessening  rapidly  the 
prevalence  of  typhoid  in  a  town  or  city.  The  effect  may  be 
produced  in  more  ways  than  one  :  in  some  cases,  perhaps,  by 
climinislied  liability  to  contamination  of  the  water  supply  ;  but  in 
the  ease  of  large  towns,  with  water  conveyed  by  pipes  from  some 
distant  source,  the  probability  ratlier  is  that  tlie  ;;reat  and 
continuous  etiect  is  due  to  puritication  of  tlie  soil,  and  cunsequeiit 
prfv»'nti<  n  of  the  fonnaiion  and  escape  of  foul  eiuanaiions. 

iiut  although  it  may  be  sulticient,  for  stiuie  purposes  or  on  . 
some  occjisions,  to  determine  that  the  medium  for  conveying  the 
poison  was  milk,  wat^r,  or  air,  there  are  other  points  in  connec- 
tion with  the  natural  history  of  the  disease  which  any  such 
decision  still  leaves  unsettled.   Among  the  most  important  of 
these  is  that  which  concerns  the  periodical  recurrence  of  the 
diseaBO,  whether  it  be  the  annual  rise  and  fall,  or  the  fluctuations 
in  the  degree  of  prevalence,  as  observed  through  a  series  of  years. 
The  annual  fluctuations  seem  to  occur  in  all  parts  of  the  world, 
und  the  rule  is  for  the  disease  to  become  increasingly  frequent 
during  the  late  summer  and  autumn  months.    The  t(>udenoy  has 
always  been  to  account  for  this  mainly  by  the  rise  of  temperature, 
aii<l  especialiv  bv  the  inerease<l  heat  of  the  soil.    This  view  is 
considered  to  derive  supj»ort  fioni  the  discovery  of  the  specific 
bacillus,  and  the  (letcrniinaiion  of  tlie  (h^iji-ee  of  heat  at  which 
spore-formation  takes  place.     Tiiis  miudit  l)e  a  fairly  satisfactory 
ex})laiiation  if  it  were  always  true  tlial  the  maxinnim  jirevalence 
is  in  the  late  summer  and  early  autumii.    iUit,  as  a  matter  of 
fact,  this  period  of  maximum  intensity  is  not  the  same  in  all 
countries  even  under  approximately  similar  latitudes.  Taking 
the  continent  of  Europe,  for  instance,  it  has  been  found  by  Pro! 
J.  Soyka  {Are^,  /  Hygiene^  1887,  quoted  in  Schmidfs  JaMucher^ 
Bd.  220,  No.  2)  that  the  maximum  of  mortality  falls  on  the 
months  of  August  to  O^ober  in  Berlin,  Neufchatel,  Tjauaanne, 
Breslau,    Frankfort-on-the-Main ;  September  to    November  in 
Hanover,  Basel,  Paris  ;  October  to  January  in  i^m ;  November 
to  March  in  Munich  ;  January  to  March  in  Prague  \  March  to 
Mc^  in  Vienna.    It  is  clear,  therefore,  that  other  considerations 
besides  mere  temperature  of  air  and  soil  have  to  be  taken  into 
account.    When  it  is  also  mentioned  that  in  Christiana,  with  its 
severe  winters,  the  maximum  prevalence  of  typhoid  falls  in  the 
months  from  November  to  January,  it  mi^ht  be  said,  further, 
that  mere  temperature  by  itself  is  of  very  slight  importance, 
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whatever  may  be  the  case  aboat  the  oonditioiis  neoeaary  for  tiie 
germination  of  the  badllnSy  investigated  by  Eberth  and  Oaffky. 

The  alternatiTe  has  been  to  lay  stress  on  the  varjring  degree  ol 
dtyness  and  dampness  of  the  soil  as  being  the  real  determining 
cause  of  the  seasonal  variations.  This  is  the  well-known 
Gntndwasser  theory,  elaborated  chiefly  by  the  Munich  school 
of  epidemiologists,  the  position  taken  being  that  tlie  prevalence 
of  typhoid  in  a  locality,  at  ilifferent  periods,  varies  inversely  with 
the  high  or  low  level  of  the  subsoil  water.  This  I'elation  seems 
to  be  well  estal)lished,  at  least  for  some  places,  whatever  \m-  the 
explanation.  But  the  level  of  the  subsoil  water  must  depend  on 
the  amount  of  rainfall  at  the  locality,  or  on  the  level  of  the  water 
of  a  river  on  whose  banks  a  town  is  bnilt.  In  most  places  it 
will  depend  on  the  rainfall ;  and  if  the  Grundwasser  theory  is 
correct,  a  maximnm  prevalence  of  typhoid  should  fall,  not  only  in 
the  dry  season  of  the  year,  but  epidemic  periods  should  especially 
be  in  dry  years.  Facts  in  support  of  both  of  tiiese  points  wet« 
collected  by  Prof.  Soyka  (loc.  cit). 

Another  general  condition  that  might  be  supposed  to  be  of 
importance,  at  least  on  the  supposition  that  the  disease  may  be 
caused  bv  emanations  from  the  soil,  is  variation  in  the  barometric 
pressure.  Where  that  pressure  is  low,  exhalations  will  rise  more 
easily,  and  Ije  more  widely  distributed. 

The  only  other  meteorological  condition  which  has  been 
supposed  to  have  influence  on  the  spread  of  epidemic  diseaiie  is 
the  presence  or  absence  of  ozone  in  the  atmosphere.  That^  how- 
ever, has  not  been  made  the  subject  of  observation  oontinnously 
enough,  or  on  a  sufficiently  large  scale,  to  allow  of  very  reliable 
conclusions  being  based  on  it,  and  here  there  are  no  useful  data 
available. 

Rather  contradictory  opinions  have  been  expressed  as  to  the 
influence  of  meteorological  conditions  in  determining  the  degree 
of  prevalence  of  typhoid  in  Mell)ourne.  There  ha^s  also  been 
some  confusion,  I  think,  caused  by  condjiiiing  the  terms  "  hot 
and  "  dry,"  descriptive  of  the  general  peculiarities  of  particular 
seasons  as  compared  with  others  spoken  uf  cool  and  moist.  Often, 
too,  I  fear  that  the  opinions  eaqpressed  have  hem  based  merdy  on 
general  impressions,  and  not  on  adequate  or  carefully-sifted 
statistics!  data.  Ab  to  the  influence  of  temperature  by  itself 
what  has  been  already  said  seems  to  be  sufficient  to  show  that  it 
can  have  little  importance.  If,  in  difierent  towns  in  Europe,  in 
about  the  same  latitude,  typhoid  is  most  prevalent  in  one  during 
the  autumn,  and  in  another  in  the  depth  of  winter,  it  is  hardly 
conceivaljle  that  a  diflerence  of  one  or  two  «legrees  in  the  average 
temperature  of  the  summer  months,  or  of  the  year,  should  be  the 
determining  cause  of  the  marked  fluctuations  found  in  the 
mortality  from  it  in  Melbourne  in  successive  years.  Heat  as  a 
factor  J>er  se  may  therefore,  1  think,  be  disregarded. 
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On  the  other  hand,  it  might  bo  expected,  from  what  was  said 
about  dampness  of  soil,  that  the  inriuence  of  rainfall  would  be 
marked  ;  and  accordingly  T  have  coUecteti,  in  the  following  tabl^ 
the  data  on  which  to  found  a  judgment 

Table  I. 

Showing  the  number  of  days  in  which  rain  fell,  the  amount  of 
nin&ll,  and  the  mortality  from  typhoid  per  100,000  persons  in 
Melbourne,  in  each  of  the  years  1866-88 : — 


Dmy»  of  Bain. 

1 
1 

luclies  o{  Rain. 

lOOjOOO  pttWMU. 

1866 

107 

22*41 

102-7 

1867 

133  . 

25-79 

70-5 

i8r>H 

120 

18-27 

G9-2 

1S69 

1S9 

24'59 

60-9 

1870 

129  1 

88*76 

86*A 

1871 

125 

3()17 

60.3 

1872 

136  j 
134  , 

32  52 

49-7 

1873 

.  25-61 

49-3 

1874 

134 

2810 

89*6 

1875 

158  ' 

32-87 

81-7 

i87r> 

134 

2404 

64-7 

1877 

124  ! 

2410 

99-3 

1878 

116  1 
li!7  I 

25  36 

111-9 

1879 

19-28 

73-6 

1880 

U7  , 

28-48 

46-1 

1881 

134  1 

2408 

551 

1882 

181  ! 

22  39 

67-5 

1883 

180 

23-71 

90-6 

1884 

128  ' 

25-85 

68-1 

1885 

123 

20-94 

52-9 

1886 

128 

24-00 

800 

1887 

163  1 

82-39 

86-3 

1888 

128 

19*42 

77-7 

1889 

123-6 

The  general  impression  conveyed  by  a  glance  at  this  table  is 
that  dry  years  are  by  no  means  uniformly  characterised  by  a  hi  ijrh, 

or  wet  years  by  a  low,  mortality.  A  comparison  of  the  three 
years  1870-72,  and  of  the  two  last  of  the  sories,  18><7-.^8,  would 
by  itself,  indeed,  sullice  to  show  that,  between  the  year's  rain  and 
the  years  typhoid,  there  is  no  approach  to  uniformity  of  relation. 
It  may  be  interesting,  how«n  rr,  to  analyse  the  data  contained  in 
the  table,  and  in  doing  so  I  j)ropose  to  give  no  further  cumsidera- 
tion  to  the  number  of  days  on  which  rain  fell. 

In  each  of  three  years  of  the  period  there  wtm  less  than  20 
inches  of  rain,  and  in  each  of  five  years  there  was  more  than 
30  inches,  and  the  following  tables  give  the  particulars  of  these 
dry  and  wet  years  respectively. 


Digitized  by  Gi 


674  FROCBEDIXOS  OF  BBOHOX  H. 

Tablb  n. 

Showing  ftmouiit  of  nunlall  and  mortnlity  in  exceptionally  dry 
yean : — 


1 

InelMtof  Raia. 

Mortality  per 

1868 

18-27 

69-2  ! 

187» 

1 

19-28 

78-6  1 

1888 

19*42 

t 

777 

t 

1 

Tablb  III 

Showing  amoant  of  rainfall  and  mortality  in  ezoeptionany  wet 
years:—  


Inches  of  Bala. 

Hortality  per 
iuu,uuo. 

1870 

88*78 

85-8 

1871 

8017 

G03 

1872 

82-52 

49-7 

1876 

32*87 

81*7 

1887 

82-89 

77*7 

In  the  three  dry  years  the  average  mortality  was  73-5,  and  in 
the  five  wet  years  about  71,  in  neither  case  greatly  different  from 
the  average  of  the  whole  period,  which  waa  about  74. 

For  farther  satisfaction,  however,  I  have  prepared  thefoUowiog 
tables,  contrasting  years  of  low  mortality,  less  than  50  par 
100,000,  with  years  of  high  mortality  over  90  per  100,000. 

Tablb  IV. 

Showing  amount  of  rain&dl  in  years  of  low  mortality : — 


Kortalitv  per 

1 

Inobet  of  Bain. 

ioo,uua 

1872 

49*7 

82*62 

1878 

49-3 

25-61  ' 

1880 

46-1 

28*46 
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Tablb  y. 

Showing  amount  of  Tamlall  in  yean  of  high  mortality ; — 


Mort«aity  p«r 
100^000. 

Inches  of  Bain. 

1866 

102-7 

22-41 

1877 

99-8 

24*10 

1878 

111-9 

25-36 

1888 

90-6 

28-71 

The  yoars  of  exceptionally  low  mortality  had  thus,  on  the 
Average,  a  rainfall  of  28*17  inches,  while  in  those  marked  by 
unusually  high  mortality  the  average  was  23-89.  The  results 
obtained  by  these  different  methods  of  contrasting  the  conditions 
of  ditl'erent  periods  are  not  in  very  good  account.    Tables  II.  and 

III.  apparently  proving  little  or  notliing  either  way,  while  tables 

IV.  and  V.  rather  support  the  view  that  a  high  mortality  is 
associated  with  slight  rainfall,  and  vice  versa. 

But  the  suggestion  arises  that  there  may  be  a  fallacy  in 
comparing  the  rainfall  of  the  whole  year  with  the  mortality  from 
typhoid,  which  is  in  large  measure  confined  to  leas  than  one  half 
•of  it.  If  the  prevalence  of  typhoid  is  dependent  on  the  amount 
•of  rain  at  all,  it  seems  probable  that  it  should  be  influenced 
specially  by  the  summer  rainfall,  and  less  by  that  of  the  winter 
months.  I  hare,  therefore,  in  the  following  tables  presented 
together  the  mortality  of  the  year,  along  with  the  rainfall  of  its 
first  four  months,  January  to  April,  and  of  the  mtrnths  of 
November  and  December  preceding.  For  the  sake  of  contrast 
and  comparison  the  four  years  of  highest  and  lowest  mortality 
are  presented  separately. 

Table  VI. 

Showing  amount  of  summer  rainfall  in  years  of  low  mortality 


Xortality  per 
100,000. 

Vnctie*  of  Rata,  TSof, 
to  ApzlL 

1872 

49*7 

16*68 

1873 

49-3 

18-62 

1879 

46-1 

14*89 

1881 

05-1 

7-03 

♦q2 
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Table  VIL 

Showing  amonnt  of  summer  runfall  in  jean  of  high  mortality 


Mortality  per 
100.000. 

! 

luclies  of  lUin,  Hor. 
to  ApdL 

1866 

1027 

6-73 

1877 

99*8 

17*68 

1878 

111-9 

15-66  i 

1868 

90-6 

14*08 

It  is  not  easy  to  find,  in  these  tables,  any  confirmation  of  the 
doctrine  that  the  prevalence  of  typhoid  stands  related  to  the 
rainfaU,  veiy  low  mortality  in  difi*erent  years  being  the  acoompani- 
ment,  either  of  an  exceptionally  wet  or  an  exceptionally  dry 
Bummer.  In  the  same  way,  a  very  tiigh  mortality  has  fallen  in 
snmmers  whicli  also  exhibited  botli  extremes  as  regards  raiafall. 
In  so  far,  therefore,  as  the  level  of  the  subsoil  water  can  Ije 
considered  to  vary  with  the  ainount  of  rainfall,  it  must  be  taken 
as  shown  that  the  amount  of  typlioid  in  Melbourne  does  not 
depend  on  the  rise  and  fall  of  that  level.  This  must  be  regarfle<i 
as  proved  in  respect  of  successive  years.  It  may  almost  be  held 
to  be  true  even  of  the  seasonal  variations,  since,  as  is  shown  by 
the  last  tables  VI.  and  YII.,  the'  summer  rainfall  of  Melbonme 
is  equal  to  the  avenge  of  the  whole  year,  the  supply  by  pipes 
from  without  being  much  greater,  quite  a  laige  proportion  of  it 
soaking  into  the  ground. 

In  how  fsr  variations  in  the  barometric  pressure  have  any 
influence  on  the  prevalence  of  typhoid  remains  to  be  showrn.  If 
it  does  exert  an  influence  it  must  be  by  favouring  or  checking  th»' 
escape  of  ein.'iii;itions  from  the  soil  ;  and  the  etl'ect  nmst  be  direct, 
i.e.,  the  iKirometric  pressure,  on  this  hypothesis,  ought  to  be  excep- 
tionally low  in  epi(l»'niie  years.  For  the  purpose  of  discovering 
in  how  far  this  is  the  case,  1  have  presented  in  two  tables,  to 
correspond  with  VI.  and  VII.,  the  barometric  pressure  given, 
being  the  average  of  the  mean  pressures  for  the  months  November 
to  April. 
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Tablb  VIIL 

Showing  the  average  sammer  harometrie  preorara  in  yean  of 
low  mortality : — 


Mortfilit  v  i)cr 
lou.uOu. 

Averajrp  Mrometric 
prsMure. 

1892 

48-7 

89^ 

1873 

♦ 

29*941 

1880 

46*1 

29*922 

1881 

65*1 

28-978 

Tablb  IX. 

Showinfr  the  average  summer  barometric  pressure  in  years  of 
high  mortality  : — 


Mortelit  J  per 
100,OUO. 

Arcraffe  bnrom^ric 
yr«««ure. 

1886 

im 

29*917 

1877 

99*3 

80-026 

1878 

111*9 

29*957 

1888 

90-6 

29-915 

• 

Unpleasant  as  it  may  be  to  have  an  ingenious  hypothesis  ex- 
ploded, it  must  be  admitted  that  no  support  is'  to  be  derived 
from  these  tables  for  the  suggestion  that  periods  marked  by  low 
barometrio  pressure  should  oorrespond  with  periods  of  high 
typhoid  mortality,  the  low  pressure  allowing  free  escape  of 
emanations  from  the  soiL  The  years  of  highest  mortality  were^ 
of  coarse,  in  two  instances,  1869  and  1883,  marked  by  a  very 
low  average  of  barometric  pressure ;  but  in  another  instance, 
•1877,  that  average  was  the  highest  of  any  of  the  years  com- 
pared. And  further,  if  the  averages  for  the  two  groups  are 
compared,  it  appears  that  for  those  in  Table  VI 1 1,  it  was 
29-942,  and  for  those  in  Table  TX.  29  0").*^,  practically  the  s^une, 
any  difference  existing  being  against,  rather  than  in  favour  of,  the 
hypothesis. 
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Though  it  is  disappointing  not  to  have  been  able  to  obtain 
poBitive  results  after  this  rather  laborioiiB  inquiry  into  the  caiisee 
of  the  anaual  and  periodio  fluctuatioiis  in  the  prevalence  o£ 
typhoid  fever  in  Melbourne^  it  does  not  follow  that  it  haa  besn 
without  value.  We  always  hear  the  hope,  or  even  the  positive 
opinion,  expressed,  that  a  good  hot  wind  will  check  the  prevalence 
of  the  disease ;  or,  on  the  contrary,  that  heavy  rains  will  have  the 
same  effect.  It  is  well  to  know  whether  such  opinions  have  aiiy 
good  foundation  ;  and  there  may  be  positive  gain  in  ha\-ing  the 
mind  disabused  of  unfounded  notions  as  to  the  beneticial  «»r 
detrimental  influence  of  general  conditions,  such  as  tempTatuiv, 
rainfall,  or  barometric  pressure,  over  which  we  have  no  contn>L 
We  are  thrown  back  on  the  well-established  facts  that  a  lilth- 
saturated  soil  supplies  a  condition  eminently  favourable  to  the 
spread  of  typhoid,  and  that  a  proper  system  id  drainage,  how- 
ever it  may  operate,  can  be  depended  on  to  feduce,  steadily  and 
to  a  large  extent,  the  prevalence  of  the  disease.  The  best  posBible 
sjrstem  of  drainage  cannot,  of  course,  prevent  danger  arising  from 
contamination  of  water  or  milk,  or  put  an  end  to  other  possible 
modes  of  communication.  But,  judging  from  experience  gained 
in  the  large  cities  of  Europe,  it  may  safely  bo  said  that  no  otlier 
measure  of  precaution,  no  other  s;niitary  improvement,  can  be 
compared  with  this  in  certainty  of  ellVct.  I  do  not  believe  that 
the  difficult  questions  just  discussed  are  im  apabL'  of  solution,  and 
if  the  varying  pre\  alence  of  the  diaciise,  annual  and  periodic,  is  to 
be  explained  at  all,  I  still  think  that  it  must  be  by  meteorological 
considerations.  The  data  at  my  disposal  sire  insufficient,  or  are 
not  analysed  with  sufficient  care  to  allow  of  positive  conclusionB. 
But  we  know  the  direction  in  which  to  look  for  the  remedy ;  and 
if  we  get  the  good  result,  we  can  afford  to  wait  for  the 
explanation. 


3..CXX)L  HOUSES. 
By  James  W.  Barrett,  M.D. 
[Abstract] 

Thb  author  said  that  the  object  of  the  paper  was  to  desoiibe 
simple  methods  by  which  Melbourne  houses  mi^t  be  kept  cool 
during  the  summer.  The  cause  of  heating  of  the  house  was  two- 
fold ;  the  heating  of  the  roof  and  waJls  by  the  sun,  and  the 
entrance  into  the  house  of  hot  air.  A  temperature  of  70  with 
the  ordinary  degree  of  humidity  was  not  unpleasant,  and  he  found 
from  Mr.  Ellery  that  on  only  fourteen  nights  during  December, 
January,  and  f'ebruary  did  the  temperature  of  the  air  l>etween  8 
p.m.  and  12  p.m.  exceed  70.  Therefore,  we  miglit  conclude 
that  on  the  great  majority  of  nights  cool  fresh  air  could  be 
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obtained  by  openinj:j  windows,  doors,  fireplaces,  and  ventilators. 
But  the  unpleasant  nights  passed  were  largely  due  to  the  heating 
of  the  roof  and  walls  by  tlie  sun,  and  it  was  this  heating  which  it 
was  essential  to  avoid.  This  he  had  done  by  painting  the  roof 
and  exposed  walls  with  a  white  paint.  Situple  experiments 
undertaken  to  show  the  diU'erence  caused  by  painting  the  slates 
resulted  as  loUows : — Tha  temperature  of  a  painted  slate  at  mid- 
day on  a  bright  summer^s  day  was  about  30  deg.  lower  than  an 
unpainted  one.  The  interior  of  flower-pots  and  boxes  covered  by 
slates  exposed  to  the  sun  at  the  same  time  of  day  differed  by 
from  10  to  I  S  deg.  A  house  with  roof  and  walls  painted  was 
probably  10  deg.  oooler  than  an  unpainted  one.  Consequently, 
to  keej)  a  house  cool  it  was  simply  necessary  to  paint  the  roof  and 
walls,  to  keep  all  doors,  ventilators,  fireplaces,  and  windows  shut 
in  the  warm  part  of  the  day,  and  to  open  them  at  night.  The 
use  of  the  eh^ctric  light  would  greatly  assist.  If  coolness  was 
desired  on  the  few  nights  on  which  the  air  was  hot,  special  venti- 
lating apparatus  must  be  provided.  In  the  house  in  which  he 
(Dr.  Barrett)  lived,  when  the  directions  had  been  followed,  the 
temperature  had  not  exceeded  76  deg.  F.,  and  was  rarely  above 
70  deg. 


4.— PURIFICATION  OF  SEWAGE. 

By  J.  M.  Bmaii^  M.Inst.O.E.,  and  W.  L.  ns      BoBura»  0.K 

In  his  work  on  Health  and  Life''  B.W.Richardson,  M.D., 
F.R.S.,  states  that  "An  ancient  ruler,  no  less  ancient  and  no  less 
cunning  a  ruler  than  Cambyses  himself,  tauglit  his  son  Cyrus 
certain  lessons  in  sanitary  science,  which  lie  then  considered  much 
needed,  and  instructed  him  as  to  his  chief  anxiety  in  connection 
with  his  anny,  which  shoald  be  the  preservation  of  health ;  for, 
says  Cambyses,  he  should  prevent  the  army  falling  into  MftVn— » 
at  all."  In  addition  to  the  a)x»ve  advice,  he  adds  other  observa- 
tions, which  shows  to  us  that  in  Cambyses'  day  (529  B.O.),  in  the 
midst  of  a  very  liigh  ancient  civilisation,  there  was  no  special 
exemption  from  the  thousand  natural  ills  that  Hesh  is  heir  to. 

The  advice  given  by  Cambyses  to  his  son  can  well  form  a 
subject  worthy  of  serious  consideration  l)y  those  in  authority  and 
charged  with  the  well-being  of  communities  forming  a  State.  The 
ancient  law-giver  (and  no  les.s  a  sanitarian)  Moses  enjoined  upon 
the  Hebrews  the  "  necessity  of  disposing  of  the  excretions  of  the 
human  body  and  other  organic  filth  by  burying  the  same  in  the 
earth  at  places  remote  from  habitations,  witliout  the  camp. 
"  Under  the  Mosaic  dispensation  sanitary  laws  were .  religiously 
observed,  and  i-ecent  discoveries  clearly  show  that  the  ancient 
Jews  possessed  a  clear  knowledge  of  the  necessity  of  removal  of 
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all  decomposing  matter  as  expeditiously  as  possible  to  a  place 
outside  their  city,  and  that  when  so  removed  they  knew  liow  to 
dispose  of  it." — Baldwin  Lai/iam. 

The  question  which  appears  to  have  occupied  the  atteotaon  of 
•  the  aadents  k  more  intensified  at  the  present  day,  owin^  to 
changes  of  condition  and  other  obvious  causes.  NotwithstanHiiie 
the  numeroiiB  enquiries  and  scientific  investigationB,  the  geoenJ 
opinion  is  that  sewage  and  othor  organic  filth  is  troablescMue,  and 
should  be  got  rid  of  as  quickly  as  possible,  and  without  endan^pering 
the  public  health. 

The  question  of  disposal  is  very  often  surrounded  with  dilfi- 
culties  and  complicatinns,  and  severely  taxes  the  minds  of  the 
authorities  and  pockets  of  the  rat^payei-s. 

Wliere  a  seaboard  discharge,  accompanied  witli  favourable 
circumstances,  can  be  obtained,  the  problem  is  e^asily  solv€*d,  but 
"where  such  facilities  are  not  available  other  means  of  disposal 
have  to  be  obtained.  Kotwithstanding  years  of  trials,  investiga- 
tion, and  large  expenditure,  the  authorities  on  the  subject  ajre  at 
variance  as  to  the  best  means  of  overcoming  the  difficidty.  lEverj 
system  has  its  enthustastic  advocates,  each  considering  their 
particular  system  as  the  only  remedy  for  the  evil. 

In  former  years  considerable  value  was  attached  to  the  sewage 
as  a  manure,  but  experience  has  demonstrated  the  fallacy  of  auch 
value  from  a  commercial  standpoint. 

Tlie  various  systems  which  have  been  tried  for  purifying  sewage 
m.ay  be  classified  as  under  : — 

I.  Filtration. 
II.  Chemical  treatment. 
III.  Irrigation. 

.  I.  The  removal  of  impurities  from  crude  sewage  by  means  of 
artificial  filters  has  not  been  attended  with  such  success  as  to  lead 
to  its  general  adoption.  The  glutinous  character  of  the  sludge 
entirely  clogs  the  interstices  of  the  filtering  material  and  renders 
it  inoperative,  and  a  nuisance  is  set  up  by  the  accumulation  and 
deconi position  of  the  foul  niatt^M-  in  tlie  filter.  The  disposal  of 
the  otiensive  solid  is  surrouniled  with  ditiicultv,  and  the  c(>st  of 
constc'intly  cleansing  and  renewing  the  filtering  material  has  led 
to  the  system  being  regarded  as  impracticable  and  expensive. 

II.  Furijicaiion  by  Chemical  Trtatment  has  been  practically 
tried  in  various  ways,  as  well  us  chemically  investigated. 
Numerous  patents  have  been  taken  out,  but  few  have  stood  when 
put  to  a  practical  test,  and  in  many  instances  this  result  has  not 
been  arrived  at  except  by  a  large  monetary  expenditure. 

The  various  chemicals  used  for  precipitating  and  purifying 
sewage  are:— >Linie  :  lime,  with  addition  of  magnesium  chloride 
and  tar,  known  as  Hille's  process  ;  milk  of  lime,  with  sulphate  of 
alumina,  Anderson's  process ;  lime,  with  iix>n  sulphate ;  also  a 
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combining  crude  cake  alum,  blood,  and  clay,  generally 


been  made  with  a  process  combining  milk  of  lime  and  herring- 
brine.  Of  the  various  processes  enumerated,  Hme,  in  conjunction 
with  sulphates  of  iron  and  alumina,  has,  according  to  latest 
aooonnts,  given  good  results  as  far  as  a  precipitating  agent,  but 
no  claim  has  been  set  up  as  a  purifying  agent ;  it  has,  however, 
been  claimed  hy  the  patentees  of  the  process  known  as  lime 
combined  with  herring-brine,  that  a  high  standard  of  purity,  as 
well  as  efficient  precipitation,  has  been  obtained. 

In  a  paper*  read  by  W.  J.  Diliden,  Esq.,  F.C.S.,  of  the  Metro- 
politan  Bo.ard  of  Works,  on  the  disposal  of  sewa^'e  slud;.,'(',  he 
states  that  "  the  use  of  an  excessive  (juantity  of  lime,  wliilst 
having  a  teniporaiy  antiseptic  action,  is  objectional)le,  by  in- 
creasing the  quantity  of  putrescible  matters  in  solution  in  the 
effluent.    One  object  claimed  for  the  use  of  an  excessive  quantity 
of  lime,  and  also  for  some  other  substances,  is  that  they  destroy 
the  living  organised  bodies,  such  as  bacteria,  &c.,  which  give  rise 
to  the  phenomena  known  as  putrefaction."  Mr.  Bibden  considers 
this  question  of  such  importance  that  he  discusses  it  at  some 
length ;  and  as  it  opens  up  fruitful  ground  for  consideration,  his 
opinions  are  given  as  recorded.  Mr.  Dibden  states  the  researches 
of  Warrington t  have  demonstrated  that  the  process  known  as 
nitrification  oi  the  complex  nitrogenous  bodies  existing  in  sewage 
during  its  filtration  through  land  is  brought  about  by  definite 
organisms,  who  in  their  life  processes  feed  upon  the  sewage 
matters  and  evolve  the  nitrogen  in  the  form  rtf  nitric  acid. 
As    with   the  nitrogen,    so   it    is  with    the  carhon,   which  is 
absorbed  jis  foo<I  and  evolved  as  carbonic  acid.    Without  these 
life  processes,  whether  they  be  of  an  animal  or  of  vegctahle 
nature,   no  destruction  of  the  objectionable  matters  can  take 
place.    As  the  very  essence  of  sewage  puritication  is  tlie  ultimate 
destruction  or  resolution  into  other  combinations  of  the  unde- 
riroble  matters,  it  is  evident  that  an  antiseptic  process  is  the  very 
reverse  of  the  object  to  be  aimed  at.   If  a  preservative  process  be 
required,  a  receptacle  should  be  provided  for  the  preserved 
matters,  and  in  oraer  to  ensure  that  the  antiseptic  process  should 
be  a  continuous  one  any  subsequent  treatment  or  method  of 
disposal  must  avoid  the  destruction  of  the  antiseptic  employed. 
In  the  case  of  lime,  which  in  strong  solutions  is  a  solvent  of 
organic  structures,  what  time  will  elapse  before  its  neutralization 
by  absorption  of  carbonic  acid,  and  consequent  loss  of  antiseptic 
prn|>f»rti«'s,  after  the  discharge  of  the  effluent  into  running  water? 
(  )!j\iously,  only  a  very  limit»Ml  j>f-nod,  after  whii  li  llip  LCiowtli  of 
organisms  so  zealously  destroyed  will  rec(mimence,  by  i(';iM»n  of 
the  numerous  spores  in  the  water  of  the  river  and  with  tlie  air 

•  Volmiie  LXXXVIII.;  Miiiiit.-.  of  rri»(  «  <ilin>:^  of  tlie  Institutioji  of  Civil  Engincen. 
t  Journal  of  the  Chemical  StK-iety,  Vol.  XLV.,  1884.  TniiiHictioiiiS  p.  &37. 
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with  which  it  is  constantly  in  contact,  and  there  will  thus  be  AH 
end  to  the  antiseptic  properties  of  the  system. 

Mr.  Dibden  further  states  that  where  it  is  advisable  to  iucrea^ 
the  effect  of  the  lime,  experience  has  shown  that  either  sulphate 
of  alumina  or  sulphate  of  iron  in  yarious  proportions  are  best 
adapted  for  the  purpose.  The  actual  result  of  the  oombinatioa  of 
lime  and  either  of  the  salts  of  alumina  or  iron  depends  in  a  great 
measure  to  the  manner  in  which  the  lime  is  appli^.  Experiments 
have  shown  the  lime  is  best  applied  in  the  form  of  milk  of 
Ume." 

The  discussion  on  the  p.ipei-,  from  which  the  foregoing  state- 
ments have  been  quoted,  is  reiiiark;il»le  for  the  <liversity  of  opinion 
of  the  chemical  experts  as  tf)  tlie  eiiiciency  of  chemicals  in  connec- 
tion with  j)uriiication  and  precipitation  of  sewage.  The  general 
opinion,  liowever,  tenuis  tuwartls  the  fact  that  the  question  is 
capable  of  more  extended  investigation.  Whatever  difference  of 
opinion  may  exist  among  chemists  on  the  matter,  sanitary 
engineers  are  decidedly  of  opinion  that  before  the  effluent  can  be 
conjBidered  up  to  a  standard  of  purity  to  admit  of  it  paasing 
into  fresh-water  streams,  it  should,  subsequent  to  chemical  treat- 
ment^ be  passed  over  and  filtered  through  land. 

Mr.  Dibden,  when  investigating  the  question  for  the  Metro- 
politan Hoard  of  Works,  London,  made  over  500  different  analyses 
with  23  samples  of  London  sewage,  and  treatetl  them  2')  different 
ways,  and  the  results  of  the  investigation  show  that  the  use  of  a 
larger  quantity  of  chemicals  would,  independently  of  the  expense 
of  dealing  with  the  increased  quantity  of  sludge — an  important 
consideration — have  cost  a  great  deal  more  than  their  worth. 
The  table  accompanying  Mr.  Dibden's  paper  shows  that  whether 
he  added  4*7  grains  <2  chemicals,  or  108  grains  per  gallon,  at 
costs  respectively  of  1^.  per  head  and  4s.  per  head,  it  did  not 
make  more  than  20  per  cent,  difference  in  the  amount  of  organic 
matter  removed. 

The  quality  of  sewage  dealt  with  at  an  outfall  varies  con- 
siderably during  the  twenty-four  hours,  and  the  difficulty  with 
chemical  treatment  is  to  apply  the  chemicals  at  ail  times  so  as  to 
obtain  the  desired  result. 

A  few  exj>eriments  were  made  at  the  Botany  Sewage  Works  in 
connection  with  the  Sydney  main  drainage.  The  quantity  of 
chemicals  used  in  the  first  instance  w^is  the  same  recommended 
by  Mr.  Dibden  for  treating  the  London  sewage,  viz.,  3*7  grains 
of  lime  per  gallon.  This  amount  of  chemicals,  when  mised  with 
the  sewage,  had  no  visible  effect  in  precipitation,  and  with  regard 
to  purification  the  liquid  was  to  all  appearances  as  foul  as  it  waa 
before  the  chemicals  were  put  in.  When  it  is  considered  that 
there  are  70,000  grauu  in  a  gallon,  it  is  obvious  that  the  hom(BC»> 
pathic  dose  of  4*7  grains  would  be  useless  for  either  clarification 
or  purification. 
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Further  tests  were  made  with  increased  quantities  of  fime  alone 
in  the  form  of  milk  of  lime.  The  precipitating  action  was  good, 
but  the  quantity  used  to  obtain  this  result  was  so  large  in  proper^ 
tion  to  the  sewage  dealt  with,  that  the  cost  of  the  material  and 
machinery  for  mixing  and  agitating  together,  with  the  increased 
bulk  of  the  sludge^  would  far  outweigh  any  advantage  obtained 
in  clarification  or  purification. 

A  further  trial  was  niado  with  milk  of  lime  and  sulphate  of 
iron  iu  the  proportion  of  two  of  th<'  former  to  one  (»f  the  latter. 
Ill  this  case  the  quantity  of  ehouiieals  use<l  was  such  as  would 
make  it  expensi\  e,  and  preclude  its  use  on  a  large  scale.  The 
result,  however,  as  to  a  high  standard  of  purification  and  clarifica- 
tion was  disappointing.  It  was  found  that  the  effluent  oould  not 
be  let  into  a  river,  especially  one  from  which  a  water  supply 
would  be  drawn,  without  danger. 

In  vol.  XIII.  of  the  Proceedings  of  the  Association  of 
Municipal  and  Sanitary  Engineers,  Sir  Bobert  Rawlinson,  in 
speaking  on  the  chemical  treatment  of  sewage,  stated  tliat  to 
purify  sewage  by  any  known  chemical  process  you  must  leave 
the  word  purify  out.  When,  again,  as  regards  precipitation, 
whatever  action  the  precipitants  may  have  in  throwing  down  the 
floating  and  floculent  matter  in  sewage,  seven-eighths  of  the 
salts  of  sewage  still  remain.  You  may  clarify  sewage  until 
it  is  as  bright  as  spring-water,  and  yet  seven-eighths  of  the  salts 
which  act  injuriously  when  turned  out  into  a  water-course 
remain  in  the  clarified  effluent" 

''At  Coventry,  England,  where  Je60,000  had  been  lost  in 
attempting  to  purify  sewage,  it  was  found,  after  a  second  company 
had  been  formed,  with  a  subsidy  of  £1200  per  annum  from  the 
oorporation,  that  it  would  have  failed  if  they  had  not  procured  a 
portion  of  valuable  land  over  which  the  clariiied  sewage  could 
pass  before  it  passed  into  the  watercourse." 

In  all  the  towns  that  have,  in  the  past,  attempte<I  to  purify 
the  sewage  by  chemical  treatment,  the  greater  number  liave 
abandoned  the  process  for  one  of  disposal  and  filtration  ovei-  land, 
and  in  the  light  of  experience  which  lu^s  been  obtained  in  other 
lands,  as  well  as  the  successful  issue  of  the  experiments  at 
Adelaide  and  Sydney,  the  question  of  purification  of  sewage 
should  be  easily  solved.  Where,  however,  suitable  land  is  not 
available,  the  question  becomes  narrowed  down  to  the  choice  of 
chemical  treatment — Aeration  process  and  by  electrolysis. 

HI.  Filtration  through  land  is  carried  out  by  disposing  of  the 
sewage,  after  screening  off  ooarser  matters,  directly  over  land 
specially  prepared  for  it,  or  in  combination  with  chemical  or 
mechanical  precipitation.  Except  iu  special  cases  the  latter 
system  is  not  resorted  to. 

In  the  case  of  the  Sydney  main  drainage  works  the  sewage  has 
to  be  screened,  and  the  suspended  matter  precipitated  in  specially- 
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designed  basins,  on  account  of  the  sewage  having  to  pass  under 
the  bed  of  a  iiavigaV>le  river  by  a  syphon.  The  sluds^e  is  dredged 
from  these  })asins,  and  together  with  extraneous  matter,  which  is 
cauf:jht  on  the  screens,  is  taken  to  the  farm  and  dug  in. 

The  farm  is  situated  on  a  neck  of  land  at  the  junction  of  Cook's 
liiver  with  Botany  Bay.  The  formation  is  (hit't  sand  overlying 
claj,  which  is  at  a  considerable  depth. 

The  sewage,  after  passing  nnaer  the  bed  ol  the  river,  is 
conveyed  across  the  rarm  by  a  concrete  carrier,  on  each  side  of 
^ich  is  laid  out  the  storm-water  tonks  and  irrigation  areas. 

The  irrigation  areas  lie  between  the  main  carrier  and  Cook's 
River.  They  are  formed  in  terraces,  and  the  sewage  is  applied 
to  the  land  by  sluices  in  the  main  carrier  and  ordinary  earth 
channels,  with  subsidiarv  sluices  made  of  timber.  The  daily 
sewa<;e  is  applied  to  the  irrigation  areas,  the  tanks  on  the  opposite 
side  beini;  reservetl  for  storm-water. 

The  irrigation  plots  have  been  planted  with  sorghum,  barley, 
cabbages,  swede  turnips,  and  other  vegetables,  all  of  which  thrive 
very  well  and  find  a  ready  sale.  Some  of  the  storm-water  tanks 
have  been  planted  with  Inoeme,  the  crop  being  watered  with  the 
storm-water,  which  is  tamed  into  the  tanks ;  the  growth  has  been 
beyond  expectation,  considering  the  nature  of  the  soil  prior  to 
being  irrigated,  the  crop  being  capable  of  being  cut  once  a  month. 

From  a  sanitary  standpoint,  the  disposal  of  the  sewage  has 
proved  successful,  the  effluent  water  being  analysed  by  the 
Government  Analyist  every  quarter.  Appended  hereto  are 
reports  of  Mr.  Hamlet  for  July  and  September,  1S89. 

The  question  of  disposal  of  sludge  has  to  be  c<jnsidered  in  any 
system  of  sewajre  disposal.  This  difficulty  has  been  met  in  many 
w  ays,  viz.— 1.  i  >y  allowing  the  matter  in  suspension  to  precipitate 
in  specially -designed  tanks,  drawing  off  the  supernatant  water, 
and  allowing  the  sludge  to  diy,  and  afterwards  dealt  with ;  2.  To 
precipitate  the  suspended  matter  by  chemicals  and  sludge,  dealt 
with  as  above ;  3.  To  carry  out  precipitation  by  either  of  the 
above  processes,  and  treat  the  sludge  by  "filt^  presses,"  the 
resultant  being  sludge  cake.  This  has  the  advantage  of  the  sludge 
being  easily  handled  if  there  is  any  demand  for  this  description 
of  manure  by  farmers,  market  gardeners,  or  other  agriculturists. 
The  simplest  and  host  means  of  disposal  of  sludge  is  to  dig  it  into 
the  ground  if  the  land  is  availalile  ;  where  such  cannot  Ije  obtained 
the  (juestion  (^f  disposal  becomes  more  expensive,  and  the  cost  has  to 
be  faced,  as  experience  has  demonstrated  that  no  laboratory  value 
of  the  sludge  can  be  obtained  from  those  who  are  likely  to  use  it. 

The  mode  of  disposal  adopted  at  the  Botany  Sewage  Works  is 
to  precipitate  the  suspended  matter  by  lime,  the  supernatant 
water  being  lifted  from  the  tanks  to  the  syphon-well  by  an 
ejector.''  The  sludge  is  dredged  out  by  a  dam-dredger,  and 
deposited  in  trucks  and  conveyed  to  the  fann  and  used  as  a  top- 
dressing  and  manure. 


Digitized  by  Google 


PBOCBBDINGS  OF  BBCTION  H.' 


685 


TVie  sewage  was  turned  on  to  the  farm  in  Auf(ust,  1887,  and 
at  the  present  time  tlie  character  of  the  soil  does  not  indicate  any 
^reat  chan^^e,  notwithstanding  the  quantity  of  sewage  which  it 
lias  received. 

Tile  area  cultivated  and  imgated  witli  liquid  sewage  was  little 
over  two  acres,  the  population  draining  into  the  main  sewer  being 
estimated  at  7000,  so  that  each  acre  of  land  was  absorbing  the 
sewage  of  about  3500  peraona. 

Am  before  stated,  me  question  of  disposal  has  been  solved 
favourably  from  a  sanitary  point  of  view,  and  it  aooords  with  the 
opinion  of  sanitary  engineers  who  have  had  any  experience  in 
the  matter,  that  notwithstanding  any  prior  treatment  tlie  sewage 
should,  as  a  final  measure^  be  disposed  over  and  filtered  through 
land. 

The  question  of  treatment  of  sewage  by  ^^electrolysis"  is  dealt 
with  by  Mr.  Roberts,  who  is  the  patentee  in  the  colonies  for  the 
process.  In  connection  with  this  syst«Mn  I  merely  wish  to  state 
an  opinion  that  the  system  is  destined  to  supersede  chemical  treat- 
ment, but  where  Riiital)le  land  and  circumstances  are  favourable 
it  will  not  hold  good  against  land  titration. 

CKyvsmncnt  Iiaboiatoryf 

Sydney.  8th  July,  1889. 
Analvsis  of  a  sample  of  sewage  effluent  received  from  the  Medical  . 
Adviser,  21-G-S9.    Lahclled  No.  1.    Well  79  feet  from  tank. 


ItesulU  ezpreuod  in 

Gmi»«  per 
t*Uoii. 

FttrUper 

lOOyOQOi 

Appearance  in  two-foot  tube  

0<lour  on  heatin<;  U>  100  deg.  Fahr.  

Chlorine  ns  Chlorides  . 

Phosphoric  Acid  in  Phosphates   

Nitrogen  in  Nitrates  and  Nitrites   

Do.     equivalent  in  Nitric  Acid  

Do.       existini;  aa  free  Ammonia  . 
1    Organic  Nitrogen,  or  Albiuuinoid  Ammonia 
j    Oxji^en  absori»ed  in  15  min.  at  80  de^.  Pahr. 

Do.         do.            4  hours  do. 
.    Uardnusri  in  Aegc99m,  Clark's  scale,  before 
1  l)oiliii^ 

Loss  ou  Ignition  ...   

Poisonous  metals   

Total  solid  residue,  dried  at  280  deg.  Fahr. 

Brown  pea'ty  colour 
Slight 
12-6      1  17-8 
Trace 

__  1   

•653  -934 
•070    1  100 

8*89     1  4*70 

1 

4-7       !  6-8 

None 
88-9      1  65*6 

i  1 

General  observations  on  the  character  of  the  water :  The  effluent  is  of 
such  composition  as  may  be  passed  into  tidal  rivers  without  causing  a 
nuisance.  (Signed)  WILLIAM  M.  HAMLET. 

QoTemment  Analyst. 
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Qovemment  Laboratory. 

Sydney,  sth  July. 
Analysis  of  a  sample  of  sewage  effluent  received  from  the  Medical 
AdTiser,  21-6-89.    Labelled  No.  2.   Well  20  feet  from  tank. 


QimiiH  pa- 
gallon. 


Fart*  per 
100,000. 


Appearance  in  two-foot  tube  

Odour  on  heating  to  100  defi^.  Fahr.  

Chlorine  as  Chlorides   ...       ...       ...  ... 

Phosphoric  A<'iil  in  Phosphates 
Nitrogen  in  Nitrates  and  Nitrites 

Do.     equivalent  in  Nitric  Acid  

Do.      existing  as  free  Ammonia  ... 
Organic  Nitroofcn.  or  Albuminoid  Ammonia.. 
Oj^gen  absorbed  in  lu  miu.  at  bO  deg.  Fahr. 

Do.       do.  4  hours  do. 

Hardness  in  degrees,  Clark's  scale,  before 
boiling        ...       ...       ...       ...  ... 

Loss  on  ignition ...      ...       ...      ...  ... 

Poisonous  metals   

Total  solid  residue,  dried  at  220  deg.  Fthr, 


Browu  pe  aty  tint 
Sliight 
07      I  13-80 
Tra.cea 


•560 
•098 

3-566 


10-36 
80-62 


None 


•80 
•14 

6-06 


14-8 
43-6 


General  obsenratiotts  on  the  diaraeter  of  the  water:  The  oomposltiaB 
is  such  as  to  allow  It  to  be  passed  into  tidal  rivers  without  eauaing  a 
nuisance.  (Signed)  WILLIAM  M.  HAMLET,  P.I.C., 

OoTemment  Analyst. 

Government  Laboratory, 

Sydney.  Ifith  September,  isso. 
Aniilvsia  f»f  a  .sample  of  water  receiv(>(l  from  the  .Sewerage  Farm, 
Webb's  Grant,  Botany,  4-9-89.    Labelled  Effluent  marked  **  A.** 


Appearance  in  two-foot  tube  ... 

Odour  on  heating  to  100  deg.  Fahr  

Chlorine  as  Chlorides  

Phosphoric  Acid  in  Phosphates   

Nitn^en  in  Nitrat^^s  and  Nitrites   

Do.      equivalent  in  Nitric  Acid  ... 

Do.      existing  as  free  Ammonia  

Organic  Nitrogen  or  Albuminoid  Ammonia  .. 
Oxygen  absorbed  in  15  min.  at  80  deg.  Fahr. 

Do.        do.  4  hours  &, 

Harness  in  degrees,  Clark's  soalQ,' before 

boiling        ...       ..  ...   

Hardne8.s  in  degrees,  Clark's   scale,  after 
boiling 

P^isonotti  mstals       ...      ...      ...  ... 

Total  solid  residue  at  220  deg.  Fahr. 


Ilesult«  expressed  in 


Grains  per  1    I'tiris  j»er  1 
— j  IWMiOO. 


Clear 
No'ne 
6-8      I  971 
Traces 

None 
No  ne 


*210 
•085 

•50 


31-86 


Ho 


•30 
•05 

•80 


ne 


44-8 


General  obeervatdoiks  on  the  character  of  the  water:  The  analysis 


Digitized  by  Google 


ntOCBBDIVGS  OF  SBCnOX  H. 


687 


in  iicates  that  the  effluent  is  imderfjfoing  the  natural  procesH  of  purifica- 
tion oxidation,  and  maj  be  safelv  diseluui^ed  into  river*  without 
cansinR  a  niii>aace.  ^j^t^*^   W.  M.  H., 

QoTemment  Analyst. 


Government  Laboratory, 

Sydney.  16th  September,  1H89. 
Aualvsig  of  a  sample  of  water  received  from  Sewerage  Farm,  Botany, 
4-i^S9.  *  LabeUed  Effluent  marked  "  B." 


\ 


Appearauco  in  two-foot  tube  ... 

Odour  on  heating  to  100  dsg.  Fahr.  

Chlorine  as  Chlorides  

Phosphoric  Aoid  in  Phosphates   

Nitrogen  in  Nitrates  and  Nitrites   

Da     equivaknt  in  Nitric  Aoid  

Do.      existing  as  free  Ammonia  

Organic  Xitro^^en,  or  Albuminoid  Ammonia,, 
OxTgen  absorbed  in  15  min.  at  80  de^;.  Fahr. 

Do.       do.         4honr8  do. 
Hardness  in  degreei,  Claric'a  sealt,  befove 

boilinfi^   

Hardness   in  degrees,  Clark's   scale,  after 
boiling 


Toital  eolid  xwidiM^  dried  at  220  deg.  Fahr. 


taalts  expmMd  la 


Grmint  p«r 
gHllou. 


Puts  per 


Clt 
No 


4-3 


ar 
ne 


6-14 


Tra  ces 
No  ne 


No 

•021 

•035 

*84 


na 


88*6 


No 


•030 
•050 

1*20 


ne 


49r0 


(Jeneral  observations  on  the  character  of  the  water:  The  analysis 
indicates  that  tiie  ^uent  is  undergoing  the  natural  prooeat  of  purifica- 
tion by  oxidattofi,  and  may  be  safely  discharged  into  rivert  without 
causing  a  nuisance.  (Initd.)  W.  M.  H., 

Government  Analyst. 


5.— HEALTH  LEGISLATION  IN  VICTORIA. 

By  A.  P.  Akeuukst. 


e*— DUTIES  OF  SANITA&Y  INSPEOTOBa 

By  C.  J.  Eamul 
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T.— HOUSEHOLD  SANITATIOX. 
By  GiOBOB  GOBDOV,  MJostCR 

[AdsfmcfJ] 

The  rtHiuireiiients  for  a  wholesoino  dwelling  are — 1st,  a  goo^l  site 
an<l  correct  construction  of  the  house  ;  2nd,  plenty  of  fresh  air ; 
3rd,  a  pure  water  supply  ;  and  4th,  the  speedy,  and  as  fax  as 
practicable,  automatic  removal  of  all  refuse. 

Under  the  three  first  heads,  which  are  not  entirely  in  the 
oontrol  of  individuals,  it  is  urged  that  where  the  ground-water 
level,  or  a  clay  subsoil,  is  near  the  surfooe,  the  whole  area  occupied 
by  the  house  should  be  covered  with  a  layer  of  concrete  or  asphalt^ 
and  the  space  intervening  between  this  layer  and  the  floor  joists 
should  be  thoroughly  ventilated.  Hollow  walls  are  reoommended, 
and  when  practicable  such  an  aspect  that  the  morning  sun  shall 
shine  into  as  muny  bedrooms  and  livingrooms  as  possible. 
Thorouf(h  ventilation  is  insisted  on,  but  no  special  arrangtMnents 
for  artificial  ventilation  are  needed,  except  in  the  case  of  buil(li!iij;s 
inhabited  by  a  great  number  of  persons.  It  is  pointed  out  that 
where  there  is  no  town  water  supply  a  moderately  roomy  house 
will  generally,  where  the  rainfall  is  22  in.  per  annum,  yield  from 
the  roof  sufiBoient  water  for  drinking  and  cooking,'  and  partly  for 
washing  purposes,  and  that  an  equal  additional  supply  <^  inferior 
water  would  suffice  for  other  purposes.  Iron  tanks  above  ground 
are  preferable  to  underground  brick  tanks,  as  being  more  easily 
cleaned,  and  not  liable  to  have  the  water  contaminated  by  iniil- 
tration  from  surrounding  soil.  If  the  latter  are  used,  they  should 
be  at  some  distance  from,  and  at  a  higher  level,  than  the  house 
and  oiitl>uildings,  the  water  being  led  in  by  a  cast-iron  pipe  into 
which  the  down  pipes  are  tixed. 

The  special  subject  of  the  paper  is  the  removal  of  all  kin<is  of 
refuse  liquid,  which  can  easily  be  removed  by  water  without 
manual  labour,  and  solid,  which  it  would  be  impossible  so  to 
remove.  The  first  is  practically  all  the  water  used  in  the  estab- 
lishment and  fouled  in  the  using,  and  coming  from  the  kitchen  or 
scullery,  bedrooms,  water-closets,  washhouse,  and  from  the  scrub- 
bing of  floors. 

The  principles  on  which  the  house  drainage  should  be  designed 
are  sim]>I(  >,  viz.,  these  : — There  should  be  no  stagnant  fluids ;  they 

should  be  discharged  into  the  sewers  as  quickly  as  po.ssible,  and 
there  should  be  no  po.ssibility  of  foul  air  from  the  pipes  or  sewers 
entering  the  houses,  that  is  to  say,  there  should  lie  no  cosspits, 
and  all  drains  should  be  trapped.  The  use  of  wattT-ciosets  is 
advocated  for  town  houses,  wherever  there  is  an  umlerground 
system  of  sewers,  because  tliey  are  the  only  unobjectionable  means 
of  removing  fteoal  matter,  and  their  use  adds  little  to  the  liquid 
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rafuse  that  has  in  any  caie  to  be  disposed  of — about  one-aizth— 
and  the  proportion  to  the  quantity  of  water  userl  becomes  less  as 
this  increases,  whicli  is  the  observed  tendency  in  most  town 
supplies.  When  it  can  l)e  conveniently  arrani^ed,  the  closets 
should  be  against  an  outside  wall,  and  the  soil-pipe  should  be  out- 
side the  wall,  and  should,  in  all  cases,  be  carried  up  above  the 
roof,  the  connections  with  it  and  the  closets  being  trapped. 
Alongside  the  soil-pipe  there  should  be  a  amaUer  ventiMting-pipe, 
into  which  the  doset-tnps  are  ventilated.  The  horizontal  part 
of  the  soil-pipe,  called  the  **  house  drain,"  should  be  carried  by 
the  most  direct  line  to  the  street  sewer,  but  it  should  not  pass 
under  the  house.  If  this  is  unavoidable  it  should  be  of  cast  iron, 
laid  on  a  solid  foundation*  There  should  be  an  air  disconnec- 
tion "  between  the  sewer  and  the  house-drain,  near  their  junction. 
The  waste-pipe,  which  disposes  of  the  sewage  from  sinks,  &c., 
should  \te  treated  in  tlie  same  way  ;  but  at  the  foot  of  the  pipe,  , 
and  near  the  wall  of  the  house,  there  should  hi^  ;i  disconnecting 
trapped  chami»er.  into  whith  all  the  foul  drainage  from  outhouses, 
&c.  (except  closets),  should  also  be  led,  preferably  by  open  drains 
of  half-round  glaziad  tiles,  which  are  easily  cleaned.  Various 
kinds  of  traps  are  described  and  illustrated  by  diagrams,  and  it 
is  pointed  out  that  it  is  essential  they  should  be  ventilated  in 
order  to  prevent  unsealing.  Each  trap  should  have  a  separate 
connection  with  the  waste-pipe,  as,  if  several  traps  are  on  pipes 
joined  together  below  the  tra]^  the  action  of  one  may  unseal  the 
other. 

The  second  kind  of  refuse,  the  solid  waste,  consisting  of  ashes, 
cinders,  bones,  small  rubbish,  tins,  sweepings,  and  such  kitchen 
waste  as  is  intercepted  by  the  strainers,  should,  in  towns,  be 
placed  in  covered  receptacles,  and  removed  daily  by  the  dustman 
in  a  covered  cart,  and  it  is  best  disposed  of  by  burning.  Where 
the  waterHsloset  system  is  .inapplicable,  either  from  want  of  a 
proper  water  supply  or  of  underground  drainage,  as  in  some 
villages,  barracks,  country  houses,  io,,  probably  the  best  substi- 
tute is  the  dry-earth  closet,  or  the  *'Qouz''  pail  system.  Closets 
should  be  detached  from  the  house,  and  the  pans  should  be  made 
so  that  the  urine  is  carried  off  separately  and  led  by  pipes  into 
the  drains  carrying  the  other  waste  water  or  liquid  sewage,  and 
conveyed  to  a  distance  from  the  house  by  a  rapid  current.  Unless 
this  be  done  the  so-called  drv-earth  system  is  little  better  than 
the  ordinary  pivil  system,  which  has  the  great  fault  of  keeping  the 
excreta  for  a  considerable  time,  whereas  they  ought  to  be  instantly 
removed. 

A  system  of  house  drainage,  however  well  designed,  may  be 
made  worse  than  ueeless  by  bad  oonstructioii  or  workmanship, 
and  it  is  suggested  that  only  such  plumbers  as  have  been  eramined 
on  the  principles  of  sanitary  worl^  and  have  certificates  of  oom- 
peteney  and  experience^  should  be  allowed  to  carry  out  such 
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works,  and  in  case  of  negligence  they  should  be  liable  to  proseca- 
tion.  In  New  York  and  other  principal  cities  of  the  United 
States  of  America  the  plans  of  the  plumbing  have  to  be  approved 
by  an  officer  of  the  Board  of  Health,  specially  appointed  for  tluB 
purpose.  It  is  thought^  what  with  these  cheeks  oadefieettve 
design  and  workmanship^  the  sanitary  condition  of  dwdlings 
would  be  much  improved. 


&— SCHOOL  HYGI£N£. 
By  E.  G.  Lbo£B  Ebson,  L.B.C.P. 


9.— HOUSEHOLD  DRAINAGE  :  ITS  PRINCIPLES. 

By  A.  M.  Hbndeksox,  C.E. 

[J/'stracf."] 

Household  drainage,  regulated  in  Victoria  by  local  municipal 
orticers,  who  are,  as  a  rule,  untrained  in  the  work — result  uns;itis- 
factory.  Open  drains  insisted  on,  but  ^^reat  careles«;ness  as  to 
quality  of  materials  and  permeability  of  the  joints,  wliicli  soon  «:et 
satunited  with  grease,  urine,  and  tilth.  Interceptors  not  allowed 
at  junction  of  pipes  and  open  drains,  and  hence  fouling  of  the 
pipes  and  return  of  bad  gases.  Unfortunate  that  architect^ 
being  in  business  competition,  too  often  have  to  consider  eoonomy, 
and  often  ^;norant  work  being  cheaper  triumphs.  Suggest  regu- 
lations compelling  uniform  work ;  and  as  there  will  be  underground 
system  in  Melbourne  within  the  next  five  years,  regulations  and 
trained  inspectors  should  be  adopted  now,  and  all  new  wastes  and 
drains  for  houses  made  on  sanitary  principles  and  suitable  for  new 
system.  New  Health  Act  provides  for  registration  of  plumbecs, 
but  training  in  sanitary^  principles  tirst  necessary. 

Necessary  to  liave  good  maintenance  as  well  as  good  construc- 
tion. Maintenance  of  house  drains  entirely  nes/lecte<l  here  ;  often 
clogged  with  years'  deposits.    Cause  of  great  part  of  typhoid. 

Waste  7Viifcrs  of  two  classes — ^continuous  and  interniitt^^nt. 
Continuous  include  l)ath  and  lavatory  water,  with  no  .solid 
matter,  and  often  used  for  irrigation  ;  (b)  pantry,  scullery,  and 
laundry  water,  containing  solid  and  greasy  matter ;  (^)  water 
from  slop-sinks  and  urinals,  with  no  solid  matter ;  {d)  from  w«ta«- 
dosets,  containing  soUd  matter. 

IntemdUmi  include  (e)  pure  water  from  roofs  and  tank  over- 
flows ;  if)  fairly  pure  water  from  balconies,  towers,  flats,  and 
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tank-flnahes ;  (^)  overflows  of  trays  under  baths  and  lavatories; 

^A)  trays  under  slop-sinks  and  closets. 

Greatest  dangers  arise  from  intprmittent  wastes.  Upper 
«nds  f,'enerally  open.    Difficulty  ia  securing  interception. 

Good  drainage  requires — 

I. — ^Ph>per  conductors  to  convey  away  the  waste  products 
made  with  non-absorbent,  non-corrosible  material,  and 
joints— o£  sufficient  (not  too  great)  size  and  fall,  and  self • 
cleansing  form  and  easily  accessibla 

II.  — Proper  interceptors  to  prevent  dangerous  matter  entering 

ixt  leaving  the  conductors.  Made  with  non-absorben^ 
non-corrosible  materials  and  joints.  Two  classes.  Self- 
deansing  form  as  small  as  practicable  for  (a),  (r),  (d), 
where  gases  only  require  interception,  but  not  so  self- 
cleansing  as  to  empty  by  momentum  or  suction.  Non- 
self-deansing  and  of  full  size  for  (d)  where  solids  and 
gases  require  interception.  As  interception  is  generally 
maintained  by  watci*,  the  surface  should  be  as  small  as 
possible  to  lessen  evaporation. 

III.  — Proper   disconnection  to  prevent  pressure  in  the 

conductor  and  aid  in  ventilation— consists  in  leaving  out- 
let end  of  each  section  of  conductors  open  to  the  air- 
generally  di^haiging  over  open  drains  or  over  inter* 
ceptors. 

IV.  — Proper   ventilation  to  maintain   interception,  which 

might  be  destroyed  by  suction  where  conductors  unite 
or  strong  flushes  are  used — and  to  oa^genise  the  inner 
surface  of  conductors  and  render  products  of  decompo- 
sition innocuous.  Upcasts  should  be  carried  well  above 
roofs  and  chimneys. 

It  is  characteristic  of  intermittent  drainage  that  the  inlets  are 
open,  so  that  interceptors  must  be  fixed  at  (outlets  or  at  junction 
with  continuous  drainage.  In  continuous  drainage  interceptors 
should  be  fixed  as  near  the  inlets  as  possible. 

Foregoing  classification  and  notes  especially  useful  as  a  basis 
of  criticism,  and  for  instructions  to  inspectors. 


IC—FACTS  AND  FIGXTRES  RELATING  TO 

VACCIXATIUX. 

By  A.  J.  Taylor. 

♦b2 


Digitized  by  GO' 


PBOOXBDIHGB  OF  SBOHOK  S. 

11.— PKEVENTIVE  INOCULATION  AGAINST 
ANIMAL  PLAGUES. 

By  0.  Katz,  Ph.D. 


12.— MICKO-OEGANISMS  AND  HYGIENE. 
By  A.  Shibldb,  M.D. 


13.— CREMATION  A  SANITARY  NECESSITY. 

By  H.  K.  RusDur. 
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REPORT  OF  COMMITTEE  No.  9, 
Tmm  Sanitation. 


ICsifBSBS  or  CoKMiTm :— Dr.  Bangbovt,  W.  If.  Hixlst,  Sit  Javm 
Hbctob,  Ptofeoaor  LivntaiooB,  Prof ewor  Tbbilv all.  Dr.  SpsnroTHOBne, 
Dr.  STin,  Frofenor'  Thoxas,  Professor   WABHsir,  and  Hon.  Dr. 

Caxpbbll  {Secretary), 


At  the  close  of  the  last  annual  nieetinrj,  on  the  motion  of  Professor 
Liversidge,  the  followinij  <;«  ntlenien  \s'ere  appointed  a  committee 
to  report  on  "Town  Sanitation,"  viz.  : — Dr.  Bancroft,  Hon.  Dr. 
Campljell,  Mr.  W.  M.  Hamlet,  Sir  James  Hector,  Professor 
Liversidge,  Professor  Thomas,  Professor  Threlfall,  and  Professor 
Warren.  Subsequently  the  names  of  Dr.  Syme  and  Dr. 
Springthorpe  were  added.  In  December  Dr.  Ounpbell  agreed 
to  act  B8  bon  secretary. 

On  the  1st  of  February,  after  consultation  with  various  members 
of  the  committee,  the  secretary  issued  a  letter  to  upwards  of  200 
medical  practitioners  and  health  officers  in  Australia  and  New- 
Zealand.  The  letter  asked  for  infonriBtion  respecting  the  sanitary 
condition  of  the  towns  in  which  they  either  practised  or  held 
health  appointments.  It  was  suggested  that  for  the  purpose  of 
daubSoation  the  information  should  be  given  upon  the  following 
linesy  vis. : — 

1.  Site  and  soil. 

2.  Houses,  their  arrangement,  material  of  oonstructionj 

regulations  respecting  houses  unfit  for  occupation,  over* 
crowding,  and  lodging-houses. 

3.  The  water  supply. 

4.  The  removal  of  refuse  water,  and  of  dry  refuse. 

5.  The  removal  of  excreta. 

6.  The  conservancy  of  the  surface. 

7.  The  food  supply  —  regulations  respecting  milk,  slaug^ter^ 

houses  and  bake-houses. 

8.  The  r^ulation  of  offensive  or  noxious  trades,  and  the 

overcrowding  of  ftustories. 
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9.  The  arrest  of  infectious  diseases.    State  views  on  the 
compulsory  notification  of  infectious  diseases. 

10.  Disposal  of  the  dead. 

11.  The  supervision  of  ninsances. 

12.  liability  to  outbreaks  of  special  diBeases,  and  their  oonnec- 

tion  with  any  insanitary  condition. 

13.  State  suggestions  as  to  the    most  suitable  means  of 

improving  the  Banitatiou  of  your  town,  or,  in  your 
opinion,  the  best  system  to  be  adopted  to  place  it  in  a 
reasonably  sanitary  condition. 

14.  Statistics  as  to   population,    death-rate,    and  general 

character  of  the  diseases  which  prevail. 

The  following  gentlemen  courteously  favoured  tlie  conunittee 
with  replies: — Dr.  Coppeadge  (Roma),  Dr.  Vivian  (Kockhampton), 
Queensland  ;  Dr.  W.  C.  Aild  (Kiama),  Dr,  W.  J.  Bass^^tt 
(Bathurst),  Dr.  W.  Asher  (  J>ithirow),  New  South  Wales  ;  Dr.  D. 
F.  Fleetwootl  (Warrnamboul),  JJr.  H.  H.  Kadcliffe  (Ballarat;, 
Dr.  H.  H.  Gordon  (Clunes),  Victoria ;  Dr.  Markliani  (Port 
Augusta),  Dr.  Mitchell  ^Port  Adelaide),  T.  iarrell,  Esq. 
(Adelaide),  South  Australia;  Dr.  S.  H.  Beard  (Masterton), 
Dr.  Neil  (Wellington),  New  Zealand;  J.  G.  Bushmao,  Esq. 
(Launceston),  Tasmania. 

Communications  from  other  sources,  in  the  shape  of  Health 
Acts  and  reports  of  health  boards,  have  also  been  received.  The 
committee  desire  to   acknowledge   their   indebtedness  to  Dr 
INTitchell,  Dr.  Vivian,  Dr.  Neil,  Dr.  Radchffe,  Mr.  Fanell,  and 
Mr.  Bushman,  for  their  admirable  reports. 

The  paucity  of  the  replies  received,  as  well  as  the  heavy  labour 
involved  in  an  attempt  to  bring  all  the  colonies  under  one  repr»rt. 
induces  the  committee  to  make  the  sugg^tion  that  in  future  the 
work  of  any  similar  "town  sanitation  "  committee  should  for  the 
year  Ije  restricted  to  one  colony,  and,  if  pusisible,  the  colony  in 
which  the  annual  meeting  of  the  Association  for  that  year  shall 
be  held.  It  is  further  suggested  that  the  honoraty  secretary 
diould  be  a  resident  of  the  same  colony. 

^lis  suggestion,  combined  with  the  fact  that  the  present 
honorary  secretary  had  before  him  ampler  information  rsspeeting 
the  colony  of  South  Australia  than  any  other,  the  rq[K>rt  has 
been  limited  to  the  "  town  sanitation  "  of  that  colony. 

It  may  briefly  be  stated  that  the  Health  Acts  of  South  Aus- 
tralia are  under  the  administration  of  a  Central  Board  of  Healthy 
the  president  being  a  Government  otlicer.  Appointments  upon 
the  board  are  in  the  hands  of  the  Cabinet.  By  a  recent  enact- 
ment, all  civic  coi*porations  and  district  councils  are  local  boards 
of  health.  Corporations  have  power  to  raise  a  special  sanitary 
rate,  while  both  corporations  and  district  councils  may  appoint 
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health  offieen,  and  may  take  proceedings  against  infringements 
of  their  regolations. 

The  Act  requires  each  local  board  to  forward  annually  n  report 
to  the  Central  Board.  Any  corporation,  as  a  local  health  board, 
fiuiing  to  impose  a  health  rate,  or  to  appoint  a  medical  health 
officer  when  called  upon  by  the  Central  Board,  or  failing  to  carry 
out  anv  instruction  of  the  Central  Board,  niav  be  summoned  to 
appear  at  the  8upreme  Court.  In  the  case  of  district  councils  as 
local  health  iioanls,  if  they  refuse  or  neglect  to  comply  with  any 
instruction  of  the  Central  Board,  that  l)oanl  may  do  the  thing 
requited  to  be  d<jne,  and  recover  the  expenses  incurred  from  the 
district  council. 

The  administration,  then,  of  the  Health  Acts  is  greatly  sub- 
divided, and  is  proportionately  less  eflfoctiye.  In  proof  of  this 
inference^  it  may  be  stated  that  the  report  of  tiie  Central  Board 
for  1888-9  says  that,  ontof  179  local  boards,  no  less  than  112  had 
failed  to  comply  with  the  Act  in  the  simple  matter  of  sending  an 
annual  report.  In  the  same  document  it  is  further  intimated 
that  several  local  boards  had  Ijeen  guilty  during  the  year  of  so 
far  neglecting  to  carry  into  effect  their  own  regulations  that  the 
Central  Board  was  under  the  unpleasant  necessity  of  issuing 
pereinpt^)ry  orders  upon  them. 

The  siinitary  condition  of  all  the  towns,  whether  under  cor- 
porate jurisdiction  or  under  district  councils,  is  therefore  in  the 
hands  of  their  respective  local  boards.  Leaving  out  of  view  in 
■  this  report  the  city  of  Adelaide,  which,  with  its  numerous  and 
populous  suburbs  and  its  distinct  deep  drainage  system,  certainly 
merits  an  ezdusiTe  report,  the  towns  of  South  Australia  range  in 
population  from  8000  to  500.  The  committee  consider  that  a 
fair  estimate  of  their  sanitary  condition  may  be  arrived  at  by 
dividing  them  into  two  classes — those  situated  on  the  sea-board 
and  those  inland.  Of  the  first,  Port  Adelaide,  Port  Pirie,  and 
Port  Augusta  may  be  taken  ;  whil(\  of  the  second,  Gawler,  fiurra 
and  Clare  may  be  selected  to  illustrate  the  position.  The 
respective  sanitary  conditions  of  these  towns  will  give  a  fair 
notion  of  the  "  town  sanitation  "  of  the  province. 

Fort  Adelaide, 

Fort  Adelaide  was  laid  out  in  1840,  four  years  subsequent  to 
the  founding  of  the  colony.  It  lies  about  seven  miles  west  of  the 
City  of  Adelaide*  on  an  estuary  of  the  Qulf  of  St.  Yincent^  called 
the  "  Port  River."  It  is  the  diief  seaport  The  river  is  subject 
to  tidal  action.  The  "Port  "may  be  regarded  as  consisting  of 
Port  Adelaide  proper,  lying  east  of  the  river,  and  the  Semaphore 
lying  on  the  west  side.  The  population  is  about  8500.  The  site 
is  low,  and  in  many  places  damp,  much  of  the  eastern  portion 
having  been  at  one  time  covered  by  the  tides.    The  river  is  now 
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banked  off,  and  the  land  beliind  ia  being  gradually  leireUed  iqn 
Port  Adelaide  proper  has  a  honeycomb  clay  bottom,  throm^ 
which  the  tides  ebb  and  flow.  Above  is  a  layer  ui  aand,  mbbiih 
of  yariouB  descriptionfl,  and  limestone  silt,  deposited  from  the 
dredgings  of  the  harbour.  The  western  side  has  a  hard  cl&y 
bottom,  with  a  varying  thickness  of  sand  overlaid.  Fresh 
watrr  is  easily  obtained  in  this  sand  The  eastern  portion  is  the 
old  section  of  the  town,  and  still  retains  among  its  modem  and 
substantial  stone  erections  some  of  the  primitive  structures, 
consisting  of  wood  and  i^alvanised  iron.  Someof  tliese  are  highly 
insanitary,  being  on  the  original  swamp  level,  and  now  below  the 
surrounding  street  level.  On  the  western  site,  while  one  portion 
is  unsatisfactory  from  very  imperfect  drainage  and  damp,  the 
houses  on  the  whole  are  modern  and  substantially  built,  and  free 
from  the  unwholesome  surroundings  whiehalfeet  Um  Fort  proper. 

The  water  supply  is  mainly  deriyed  from  the  same  source  as 
the  City  of  Adelaiide,  viz.,  the  reservoirs  at  the  Torrens  and  Hope 
valleys.  The  supply  is  very  pure.  The  reticulation  area,  however, 
does  not  extend  to  many  of  the  more  distant  houses.  Tlie-e 
obtain  their  supplies  either  from  the  roofs  or  surface  wells.  The 
water  in  these  wells  being  secured  by  soakage,  is  liable  to  contami- 
nation. Outbreaks  of  typhoid  or  bowel  derangement  have  been 
traced  to  them. 

The  refuse  water  is  conveyed  in  open  water-tables  to  the 
harltour.  Sludge  lx>xes,  2ft.  x  1ft.  Gin.  x  2ft.,  are  placed  in 
the  course  of  these  water-tables  at  the  entrance  to  all  culverts 
and  drains,  and  are  periodically  cleaned  out.  It  is  eiitimate<l 
that  at  least  12  miles  of  these  open  drains  has  been  constructed. 
The  site  of  the  town  being  very  little  over  the  sea  levels  ^le 
carrying  out  of  a  system  of  deep  drainage  would  be  very  costly. 
"  On  the  Semaphore,  or  western  side,  few  streets,  snd  consequently 
few  water-tables,  have  been  fully  constructed.  The  refuse  water 
is  here  allowed  to  pass  into  the  sand,  which,  in  view  of  the  wells 
above  referred  to,  as  well  as  the  pollution  of  the  soil,  constitutes 
a  highly  objectionable  practice.  It  is  a  happy  circumstance  for 
the  health  of  the  residents,  as  well  as  an  attractive  feature  of  the 
locality,  that  a  large  niiniber  of  trees  and  shrubs  aro  planted 
evvry  year.  They  thrive  well,  and  absorb  the  accumulated  foul 
soakage  which  lies  on  the  clay  bottom  underneath  the  surface. 

Dry  refuse  is  removed  weekly  by  itinerating  carts,  under  a 
contract  with  the  local  board.  It  is  employed  to  till  up  low-lying 
levels  alongside  of  the  swampy  ground  to  tiie  north.  The  Cor- 
poration have  at  times  allowed  it  to  be  used  for  filling  up  hollow 
sites  in  the  town  itself.  The  Health  Officer  states  that  in  1888 
he  attributed  an  outbreak  of  15  cases  of  ^rphold  fever  to  this 
cause 

CSesspits  are  chiefly  used.  In  about  50  instances  earth-cloeeta 
have  superseded  the  cesspiti  and  where  properly  attended  to  have 
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given,  satisfaction.     According  to  the  provisions  of  the  Health 
J^ctf  all  cesspits  must  be  water-tight,  but  the  law  is  perfunctorily 
enforced  by  the  local  board.    In  nmneroiis  cases  the  pits  are 
glaringly  deleetive^  being  visibly  influenced  by  the  tides.    In  this 
leaky  condition  they  thoroughly  satorate  the  sorronnding  soiL 
The  cost  of  emptying  the  pits  seems  to  be  the  chief  obstacle  to  an 
efficient  administration  of  the  law,  and  the  local  board  does  not 
appear  to  attach  sufficient  importance  to  this  matter  to  induce 
them  to  establish  an  orcanised  system  for  the  complete  and  fre- 
quent removal  of  excreta.    The  contents  of  these  cesspits  are 
destred  away  at  intervals  much  as  the  residents  choose^  although 
by  regulation  it  should  be  done  at  stated  intervals.     In  several 
parts  of  the  town  the  pepper-tree  is  again  a  friend  of  the  public 
health,  preventing  many  from  reaping  the  harvest  of  their  in- 
difference and  ignorance. 

Tt  may  be  siiid  with  regard  to  the  inspection  of  food  that  it  is 
only  nominal  so  far  as  the  local  bo  ird  are  concerned.    In  the  case 
of  imported  meat  or  other  fo<Kl  it  is  tliflerent.     This  has  to  pass 
an  insfiection  by  the  Customs  otlicei-s,  a  service  of  great  moment  * 
not  merely  to  Port  Adelaide,  but  to  the  whole  colony. 

Port  Adelaide  has  no  public  abattoirs ;  small  cattle  are  allowed 
to  be  slaughtered  inside  the  limits  of  the  town.  Slaughtering- 

S laces  and  butchers'  premises  are  subject  to  inspection.  It  must^ 
owever,  be  admitted  that  not  a  few  of  them  are  left^  particularly 
in  the  summer  months,  to  become  sources  of  annoyance  to  the 
neighbourhood. 

The  regulation  of  trades  and  trade  prenuses  seems  to  be  con- 
ducted on  very  general  principles.  Bakehouses  are  seldom  looked 
at ;  noxious  trades  are  occasionally  inspected,  and  where  a  glaring 
instance  is  found  of  workmen  being  employed  in  ill-ventilated  or 
otherwise  unhealthy  buildings  interference  may  t<ake  place. 

No  provision  is  made  under  the  Health  Acts  for  tlie  early  or 
compulsory  notification  of  infectious  diseases,  except  smallpox, 
cholera,  plague,  yellow  fever,  and  leprosy.  The  speedy  discovery 
of  infectiou.s  cases  is  therefore  very  difficult.  When  such  cases 
do  l>ecome  known  to  the  local  board,  steps  are  promptly  taken  to 
disinfect  the  premises  and  remove  any  known  or  .suspected  cause. 
Isolation,  except  in  the  case  of  smallpox,  cannot  be  enforced,  as 
there  is  no  legal  power  and  no  accommodation  to  receive  patients. 
No  donbt^  in  tiie  event  of  any  serious  epidemic  arising,  temporary 
preBiises  would  speedily  be  made  available. 

The  ordinary  practice  of  interment  is  followed.  There  are  two 
cemeteries,  one  almost  disused,  inside  the  Corporation  boundary, 
and  another  on  the  outskirts.  The  latter  has  a  dry  clay  soU. 
The  water  level  is  reached  at  a  depth  of  10  to  12  feet. 

The  general  work  of  inspection  is  carried  oat  by  a  medical 
health  officer  and  two  inspectors.  The  latter  have  too  many 
dutiss  to  perform  to  be  able  to  give  the  requisite  attenckm  to 
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sanitary  work.  Other  duties  as  those  of  Town  Surveyor,  Inspector 
of  weights  and  measures,  of  liirhts  on  vehicles,  of  widths  of  tire:s, 
of  public  conveyances,  of  locigui^^  houses,  of  storage  of  kerosene, 
the  registration  of  dogs,  etc.,  are  laid  upcm  them,  TOBuhwicj 
under  such  cireiunstanoee  cannot  be  aeonrea. 

/*or/  Pirie. 

Port  Pirie  is  situated  about  150  miles  north  of  Adelaide  and 
50  miles  south  of  Port  Augusta.  It  lies  on  a  small  estuary  of 
Gerniein  Bay,  itself  a  part  of  Spencer's  Gulf.  The  f)opulation  is 
well  over  lOOO,  and  tVorn  its  business  connection  with  the  Barrier 
silver  mines,  is  rapidly  on  tlie  increase.  The  site  is  only  a  few 
feet  ahove  hif(h-water  level  ;  it  is  consequently  defective  in 
natural  drainage.  The  buildings  are  nearly  all  of  recent  erection, 
and  fairly  substantial.  Its  water  supply  is  good  ;  originally  it 
was  supplied  from  an  expensively-constructed  reservoir  at  Nela- 
haby,  some  miles  off;  but  latterly  it  has  formed  a  conneeUon 
with  the  splendid  Beetaloo  Water  Supply.  Scavenging  is  carried 
out  effectively,  and  the  disposal  of  refuse  is  stri^j  regnlated. 
No  means  are  adopted  by  which  foul  water  can  be  satisfactorily 
disposed  of.  The  primitive  cesspit  is  well-nigh  superseded  by 
the  earth-oloset,  quite  two  thirds  of  the  residents  using  the  latter. 
The  scavenging  contractor  attends  to  the  pans.  The  regulations 
bearing  upon  slaughter-houses,  trades,  lodging-houses,  etc.,  are 
fairly  enforced.  The  sanitary  stati'  consists  of  a  medical  health 
officer  and  an  inspector. 

What  must  be  regarded  as  a  retrograde  step  was  tfiken  by  this 
corporation  a  short  time  ago.  It  indicates  decisively  how  the 
worthier  interest  of  the  public  health  is  set  aside  by  such  local 
bodies  when  confronted  with  the  chances  of  material  progreaa. 
The  Amended  Health  Act  of  1882  admits  of  the  creatioo.  of 
manufacturing  districts,  the  object  being  to  free  certain  manu- 
factories from  the  strict  appEos^ton  of  Uie  Health  Act  of  1873 
in  several  respects.  These  districts  are  proclaimed  at  the  instance 
of  the  Government  on  petition  of  the  residents  and  the  local 
governing  body.  In  this  instance  a  petition  was  presented, 
asking  two  things  in  addition  to  that  of  the  formation  of  a  mana- 
facturing  district.  The  first  was  that  the  clause  in  the  Hefilth 
Act  providing  that  corporations  or  local  health  boards  shall  have 
power  to  order  the  removal  of  waste  and  foul  water,  ami  ilif» 
second,  that  clause  45,  providing  for  a  simple  an<l  inexpensive 
legal  process  for  securing  compliance  with  the  previously-men- 
tioned clause,  should  not  apply  to  this  manufacturing  district. 
The  Central  Board  of  Health,  in  the  future  interasto  of  Port 
Pirie,  strongly  remonstrated  against  granting  these  two  oon- 
cessions.  The  prospect  of  having  smelting  and  other  worlcs 
estaUished  prevailed  against  every  other  consideration,  not 
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uerely  with  the  local  authority,  but  with  the  Government  also, 
^Tk(\  the  full  petition  was  gninted.  Under  such  circumstances, 
ill  riuisances  created  by  this  nmiiufucturing  district  are  absolutely 
'Vi-tHout  control.  It  may  be  uri;ed  that  the  power  of  inspection 
'emains  to  the  Central  Board  ;  but  without  the  power  of  enforcing 
its  orders,  inspection  is  to  little  purpose. 

J^ori  Augusta, 

This  town  is  situated  (on  the  map)  at  the  apex  of  Spencer's 
Oulf  •    It  k  distant  about  240  miles  from  Adelaide.   It  possesses 
a  fine  luurboor,  and  is  regarded  as  the  coming  metropoliB  of  the 
north.    On  Uie  completion  of  the  railway  system,  whieh  will 
oozmeet  Booth  Australia  with  every  colony,  all  the  liiies  will  con- 
verge to  it.   The  population  is  jnst  nnder  2000.    The  site  is  low 
and  difficult  to  drain.    It  has  a  sandy  soil,  with  a  sub-layer  of 
clay.     It  is  laid  out  rectangularly,  and  the  streets  are  mostly 
formed  and  well-paved,  with  properly-constructed  water-tables. 
The  buildings  generally  are  substantial.    The  water  supply  is 
fair,  being  obtained  from  a  reservoir  some  II  miles  off.  An 
attempt  is  made  to  dispose  of  the  foul  water  by  leading  it  into  a 
number  of  deep  subsidence  wells.    This  is  said  to  answer  tail  ly. 
TJntil  recently  these  wells  were  not  ventilated.     Tn  numerous 
parts  of  the  town  the  people  are  still  permitted  to  throw  r(»fuse 
water  on  the  surrounding  soil,  which  being  of  a  sandy  nature 
allows  the  wat^r  to  disappear  readily.     Tn  hot  weather,  however, 
the  state  of  the  soil  brought  about  by  this  practice  is  unquestion- 
ably the  cause  of  numerous  cases  of  intestinal  inflammation  among 
oliiidren.    A  moderately  effiesent  system  of  seavenging  is  in 
operation,  but  the  objectionable  custom  of  filling  up  hollows  with 
dry  rubbish  is  still  followed.    Frivy-cesspools  are  practically 
abolished  in  favour  of  the  dry-earth  system.   No  oi^ganised  super- 
Tision  of  tlie  system  by  the  corporation  exists  as  yet,  and  oonse- 
q;^ent]y  it  is  attended  with  nothing  more  than  partial  success. 
The  excreta  are  removed  weekly,  and  buried  outside  the  town  in 
trenches.    Notwithstanding  the  large  possibilities  that  exist  for 
improvement,  the  town  is  remarkably  healthy,  having  a  death- 
rate  of  13  to  the  1000. 

Gawler, 

Gawler  is  situated  25  miles  north  of  Adelaide,  in  close 
proximity  to  the  main  northern  line.  Its  population  numbei-s 
2000,  and  its  houses  400.  It  occupies  partly  the  face  of  a  hill 
and  partly  a  flat.  The  arrangement  of  the  streets  is  rectangular. 
It  is  ^e  centre  of  an  agricultural  district  and  the  seat  St  the 
fsmoui  foimdry  and  machine-shop  of  Messrs.  James  Martin  and 
Go.    The  natural  drainage  is  good.    The  soil  is  limestone  in 
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character.  The  principal  streets  are  macadamised,  the  footpatlis 
are  {properly  kerbe<l,  and  the  water-tables  well  paved.  The  water 
supply  is  derived  from  a  well,  sunk  by  the  Government,  on  a 
rising  ground  near  the  town,  from  whence  reticulations  are  carried 
over  the  greater  portion  of  the  town.  Except  in  a  few  instances 
on  the  west  side,  where  a  few  aoakage-wellB  are  sunk,  the  waMe 
water  is  allowed  to  nin  into  the  water-tables^  and  thence  into  the 
Para  River.  The  ordinary  cesspit  and  privy  is  in  nse^  and  many 
of  them  possess  the  usual  defects  of  being  too  large  and  fall  of 
leaks,  and  of  remaining  too  long  a  time  unemptied.  In  a  few 
eases  the  earth-system  is  adopted,  as  at  Messrs.  James  MattiA 
and  Co.'s  yard,  where  over  300  men  and  boys  are  employed.  In 
this  instance  the  system  is  supervised  by  the  company  with 
care  cand  attention,  and  the  best  results  are  said  to  follow. 
Slaugliterintj  is  not  permitted  within  the  lx)undary.  There  is  a 
medical  health  olMcer  and  au  inspector  of  nuisances. 

Burra, 

The  Burra  township  is  distant  ICQ  miles  north  of  Addaida 
When  the  famous  Burra  Burra  "  copper  mines  were  in  operatton 
it  was  the  scene  of  great  activity.    Since  their  eessation  the 

population  has  greatly  diminished.  It  now  numbers  some  2600 
inhabitants.  It  is  the  centre  of  an  agricultural  district,  and  a 
deput  for  cattle  going  to  the  far  north,  or  southwards  to  the 

Adelaide  market.  It  has  had  railway  communication  with  the 
metropolis  for  many  years.  The  town  comprises  several  settle- 
ments, each  going  V)y  a  different  name.  The  sit«  is,  on  the  whole, 
good.  The  soil  is  hard  and  stoney,  very  unfavourable  for  absorp- 
tion or  perc(tlation.  The  hou.ses  are  fairly  built  and  arranged. 
In  Ivooringa  they  are  closely  packed,  while  at  Kedruth  and 
Aberdeen  they  are  scattered.  The  water  supply  is  from  an  old 
mine  called  the  "  Bon  Accord,"  and  is  considered  to  be  good.  A 
supplementary  supply  has  to  be  secured  for  the  residents  on  what 
is  known  as  "The  Flat,"  where^  unfortunately,  the  honaes 
are  numerous  and  Uie  cesspits,  in  many  cases,  nothing  more  than 
large  holes  in  the  ground.  A  licensed  nightman  attends  to  the 
cleaning  of  the  cesspits,  but  as  each  resident  has  to  pay  the  ooatv 
not  as  a  rate,  but  directly  to  the  nightman,  he  employs  him  as 
seldom  as  possible.  The  waste  water  is  allowed  to  pi^s  into  the 
street  water-tables,  and  thence  into  the  "  Burra  "  Creek.  Dry 
refuse  is  removed  periodically  l>y  an  authorised  scavenger,  and 
the  excreta  is  deposited  and  trenclied  on  a  farm  at  some  distance. 
This  part  of  the  work  is  well  done.  Butchers'  premises  are,  on 
the  whole,  well  looked  after.  There  is  no  medical  health  officer. 
All  sanitary  work  is  done  by  an  inspector  under  the  direction  of 
the  local  health  board. 


Digitized  by  Google 


fOWV  SANITATION. 


701 


Ciare, 

dare  is  some  80  miles  northward  of  Adelaide,  and  about  20 
miles  westward  of  the  northern  main  line  of  railway.  It  is  the 
centre  of  an  agricultural  and  pastonil  district^  and  contains  1100 
inhabitants.  It  is  regarded  as  the  handsomest  township  in  the 
colony.  Tlie  site  is  fjivoural)le,  and  the  houses  are,  for  the  most 
part,  well-built  stone  structures,  surrounded  by  gardens.  The 
soil  is  clayey,  mixed  with  stones.  Good  natural  tlrainage  exists, 
except  for  the  main  street.  The  water  supply  is  obtained  from 
shallow  wells,  which,  from  the  contiguity  of  numerous  cesspits, 
run  great  risk  of  contamination.  Till  recently,  these  cesspits 
were  mere  holes  in  the  ground.  Within  the  last  two  years  the 
Central  Board  of  Health  has  had  to  issue  an  order  upon  the  local 
board,  requiring  the  immediate  construction  of  all  cesspits  in 
accordance  with  the  provisions  of  the  Health  Act  Scavenging 
is  only  partially  attended  to.  Dry  refuse  is  deposited  outside 
the  boundary,  and  excreta  upon  an  adjacent  farm.  No  slaughtering 
is  permitted.  An  interesting  convenience  in  the  shape  of  a  bath, 
some  80  feet  by  25  feet,  exists  for  the  public.  The  sanitary  work 
is  in  the  hands  of  an  inspector,  who  has  a  hundred  and  one  other 
duties  besides. 

The  following  facts  indicate  the  extent  to  which  the  sanitary 
schoolmaster  has  been  abroad  in  .some  of  these  townships  since 
tlie  i^assing  of  the  Health  Act  of  1873.  The  Central  Boiird  of 
Health  report  that,  in  1888,  a  resident  of  Clare  made  a  formal 
complaint  that  the  local  board  had  failed  to  carry  out  their 
sanitary  duties^  inasmuch  as — 1,  nightsoil  was  allowed  to  be 
carried  through  the  street  in  the  daytime ;  2,  tiiat  the  so-called 
earth-closets  were  defective ;  3,  that  scavenging  was  limited  to 
the  main  street ;  and  4,  that  the  removal  of  nightsoil  was  made 
unnecessarily  difficult  and  expensiva  The  chief  inspector  of  the 
Central  Board  confirmed  these  charges,  and  added  that  since  his 
previous  visit  no  steps  had  been  taken  to  rectify  the  condition  of 
the  cesspits  and  protect  the  wells  from  contamination.  In  reply 
to  the  Central  Board,  the  local  board  forwarded  the  local  inspec- 
tor's denial  <^f  the  complaint,  and  his  views  on  the  rccjuirements 
of  the  situation.  The  Central  Board  issued  a  jK-remptory  order 
requiring  immediate  compliance  with  the  Health  Act,  not  only  in 
respect  of  the  complaints  made,  but  also  in  respect  to  the  const ruc- 
tkm  of  cesspits.  The  local  board  immediately  carried  out  the 
order,  and  promised  to  continue  its  efforts  to  secure  a  good 
sanitary  condition  of  the  town. 

In  connection  with  the  natural  history  of  the  sanitary  state  of 
the  foregoing  towns,  a  word  or  ts^o  is  needful  on  the  existence  of 
infectious  diseases  during  the  year  ending  March,  1889.  The 
following  table  shows  the  fatal  cases  of  enteric  fever  and  diptheria, 
the  usual  residences  of  the  deceased  being  the  towns  named : — 
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Towni. 

Bnt«ric 
KwWmt* 

DiphtherlA. 

Port  Adelaide  ... 

1 

8 

Port  Pixie 

1 

1 

Port  Augusta 

1 

1 

Qawler  

2 

1 

Burra     ...  ... 

6 

CIakO      •■■  ... 

1 

It  is  unfortunate  that  no  returns  exist  u  liich  would  en&ble  a 
tabulated  statement  to  be  made  of  the  number  of  persons  attacked 
in  these  localities.  It  is,  however,  useless  to  offer  a  surmise  on 
the  basis  of  the  death-rat«  ;  that  is,  to  give  a  general  aver?iire. 
The  main  cause  assifj^ned  for  the  presence  of  enteric  fever  in  niMSt 
of  these  towns  was  the  return  from  Broken  Hill  of  residents  who 
had  either  visited  the  silver  mines  or  had  been  employed  as  work- 
men, and  had  contracted  the  disease  there.  Broken  Hill,  at  that 
time,  was  iu  a  highly  insanitary  condition,  and  quite  an  epidemic 
of  typhoid  prevailed.  The  Centtal  Board  of  Health  supports 
this  statement  of  the  origin  of  numerous  eases  bj  oommunieatioiia 
from  medical  health  offioers  vho  had  carefully  traced  their  ooiirsea> 
The  large  number  at  the  Bum  was  doubtless  due  to  the  fsot  tfaait 
this  town  is  the  first  on  the  way  from  Silverton  to  Adekdde 
which  possessed  hospital  accommodation  for  the  traatmeat  cf 
enteric  fever. 


Death  Bate  pes  1000  iNHABiTAim. 


1 

1  Towns. 

18M. 

IBM. 

1886. 

1887. 

1  1888. 

1    AvcniuT'-  of 

1 

1      Port  Adelaide 

15*9 

16-6 

15*6 

18-6 

18*8 

j      Port  Pirie 

330 

22- 1 

24-4 

22-7 

24-6 

25-3 

Port  Augusta 

•  *  • 

80*5 

80-5 

81*8 

80*8 

84-8 

84*4 

Gawler 

18-3 

14-3 

17-6 

ll'S 

10-8 

14-4 

Burra 

•  •  • 

16-6 

26'B 

24*1 

18*6 

18*4 

19*4 

Clare  ... 

14-8 

17-6 

a. 

10*2 

18*5 
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The  towns  above  describee!  are  fairly  typical  of  every  township 
of  moderate  size  in  South  Australia.  The  facts  stated  concerning 
them  raise  almost  every  question  of  a  general  character  that  is 
touched  upon  in  public  hytriene.  To  utilise  these  facts  it  will  be 
needful  to  present  a  summarised  review  of  them.  This  may  be 
done  under  the  live  following  cUvisions  : — 

1.  The  work  already  accomplished. 

2.  Natural  difficulties. 

3.  Obvious  delects. 

4.  Local  Health  Boards. 

5.  TheHeakhActs. 

1. — ^THE  WORK  ALREADY  ACCOMPLISHED. 

The  leading  Health  Act  upon  which  all  sanitary  progress  has 
rested  was  passed  in  1H73,  that  is,  16  years  aijo.  In  tl^at  Act 
civic  l>odies  formed  the  local  sanitary  authorities.  Two  years  ago 
the  Act  was  amended  so  as  to  include  district  councils  as  local 
licalth  boards.  The  territorial  jurisdiction  of  the  Central  l^oard 
by  this  extension  to  district  councils  became  greatly  circum- 
scribed. tSuthcient  time  has  not  elapsed  to  declare  the  wisdom  or 
otherwise  by  the  Central  and  local  boards  of  this  st^  The  work 
done  during  these  16  years  has  been  most  varied  and  beneficial 
The  eodstenoe  in  itself  of  an  active  and  fairly -organised  system  of 
sanitary  inspection  has  had  a  valuable  educational  influence  upon 
the  public  mind.  In  this  connection  the  Central  Board  of  Health 
must  be  credited  with  a  large  amount  of  steady  perseverance  and 
real  tact. 

The  record  of  facts  already  presented  in  this  report  shows  that 
local  fv'initary  authorities  have  pushe<l  on  the  tillini,'-in  of  all 
swampy  and  low-lying  portions  of  their  respective  towns.  Old 
land-marks,  around  which  only  too  frecjuently  converge  in.sanitary 
conditions,  have  been  taken  <»ut  of  the  way.  Streets  of  good 
Midth  have  been  systematically  laid  out.  They  have  been  well 
macadamised,  and  finished  with  water-tables  and  kerbing  of  a 
substantial  nature.  Buildings  consisting  chiedy  of  stone,  or  of 
brick,  have  been  erected,  and  all  with  more  or  less  regard  to 
hygienic  conditions. 

A  considerable  amount  of  attention  has  been  given  to  supplying 
pore  water  for  domestic  purposes.  L<-irge  and  expensive  reser- 
voirs have  been  constructed  at  Hope  Valley  and  Thornden  Park, 
which,  while  furnishing  a  supply  for  the  city  of  Adelaide,  also 
servos  Port  Adelaide.  Smaller  reservoirs  have  been  formed  for 
Port  Pirie  and  Port  Augusta,  anil  a  deep  well  and  a  large  tank 
have  l)een  made  to  meet  the  reijuirements  of  Gawler.  The  Burra 
authorities  have  taken  advantage  of  an  old  mine  from  which  to 
draw  a  wholesome  and  ample  supply. 


Digitized  by  Google 


704 


TOWN  SANITATIOX. 


An  attempt  has  been  made  in  a  few  plaoes  to  get  rid  of  foal 
water  in  a  simple  and  inexpensive  way.  Wells  lutve  been  sunk 
to  oonsiderabie  depths,  into  which  the  foul  water  drains  mod 
passes  away  by  soakage.  Where  due  attention  is  paid  to  the 
ventilation  of  these  weHs,  they  are  credited  with  a  fait  degree  ai 
success. 

In  no  town  has  dry  refuse  been  allowed  to  accumulate. 
Bejjulfitions  controllini,'  this  mutter  have  been  strictly  enforced. 

80  far  as  the  employment  of  cesspits  as  part  of  a  syst«*m  for 
the  disposfil  of  excreta  can  be  brought  under  liygienic  conditions, 
fair  efforts  have  been  made  to  do  so.  They  are  small  in  size,  and 
water-tight.  In  some  instances,  as  at  Port  Pirie  and  Gawler, 
earth-closets  have  been  substituted  for  many  of  the  cesspits. 
When  the  requirements  of  the  dry-earth  system,  as  at  Gawler, 
are  carefully  met,  such  as  a  good  supply  of  dry  earth,  and  regular 
and  frequent  removal,  it  has  proved  a  success. 

Less  disposition  exists  in  the  community  now  than  formerly  to 
oppose  sanitary  work,  and  a  freer  readiness  prevails  among  local 
sanitary  bodies  to  appoint  inspectors,  and  even  medical  health 
officers,  when  required  by  the  Central  fioard. 

Without,  perhaps,  having  directly  in  view  the  beneficial  more 
than  the  artistic  effects  of  tree-growth,  several  towns  have 
planted  along  their  streets,  and  elsewhere,  large  numbers  of 
pepper  and  other  varieties  of  trees  and  shrubs,  with  the  happy 
result  of  minimising  the  serious  evils  which  arise  from  the 
saturation  of  the  soil  with  foul  water. 

2. — SATU&AL  OIPFICULTIES. 

It  is  hardly  necessary  to  say  that  towns  placed  near  the  sea 
level  are  exceedingly  diflSbult  to  drain.   It  is  well .  known  th«t 

the  rivers  on  which  many  towns  similarly  situated  to  Port 
Adelaide  and  Port  Pirie  are  generally  only  open  sewers.  But 
this  is  not  so  in  the  case  of  either  of  these  towns.  The  reeeon 
for  this  may  possibly  be  found  in  the  two  facts,  tliat  the  popula- 
tion has  not  reached  such  dimensions  as  to  bring  about  this 
undesirable  state  of  things,  and  that  further,  as  the  rivers  are 
really  arms  of  the  sea,  all  sewage  passing  into  them  is  immediate!  v 
subject  to  the  chemical  action  of  sea- water.  All  the  ports 
referred  to  are  undraine<l,  beyond  what  ordinary  surface  drainage 
and  a  few  subsidiary  soakage  wells  can  effect.  At  Port  Adelaide 
traps  are  oonstnieted  at  points  on  the  ooone  ol  the  water^ables, 
to  arrest  the  more  solid  portion  of  the  fluid  refuse^  but  beyond 
this  no  attempt  has  been  made  to  carry  out  any  complete  system 
of  drsinage.  The  deep  drainage  of  Port  Adelaide  has  been 
reported  upon  by  engineers,  and  frequently  discussed  by  the 
town  council,  but  only  to  be  laid  aside  again.  The  fuU  supply  of 
water  which  each  of  the  ports  and  some  other  towns  receives  points 
strongly  to  the  necessity  of  a  system  of  efficient  deep  drainage. 
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3.— OBTIOUB  DBFB0T8. 

Xn  some  towns,  as  Clare  and  tlie  Burra,  water-supplies  for 
domestic  pur|x>^es  are,  in  a  number  of  instances,  taken  from  wells 
ex|>ose(l  to  contamination.  Cesspits  of  old  standing,  badly  con- 
structed originally,  and  permitting  soakai^e,  have  l>een  found  in 
close  proximity  to  these  wells.  It  is  needless  to  s<iy  tliat  the 
ocm^iguity  of  cesspits  and  wells  under  any  circumstances  is 
ecctvemely  dangerous,  and  where^  as  in  evefy  inBtanoe  in  theee 
towns,  supplies  can  be  seenred  by  the  oonaervation  of  roof-water, 
tlie  practice  of  drawing  water  IrcHn  such  sospeocad  weUs  is  simply 
erimtnaL 

In  the  similar  fact  of  preserving  the  air  that  is  breathed  foom 

pollution,  we  see  t)ie  serious  outrage  that  is  committed  against 
tbe  pnblic  health,  in  the  habit  of  running  filthy  water  into  the 
soil  or  throwing  it  persistently  upon  the  surface.    It  is  a  matter 
of  regret  that  this  practice  should  prevail  so  largely,  and  be  over- 
looked by  all  saniuiry  local  bodies.    N"unierous  cases  of  enteric 
fever — the  srourixe  of   Australia  -intestinal  inflammation  and 
diptheria  are  undoubtedly  traceable  to  this  source.    In  this  con- 
nection the  reflection  thrusts  itself  upon  us,   that  a  critical 
examination  of  the  towns  of  South  AiLstralia  reveals  the  fact  that 
the   local  authorities  have   vet  much  to  learn  and    more  to 
accomplish  in  the  direction  of  sanitation.     Tree-planting,  it  is 
true,  modities  the  insalubrity  arising  from  this  cause,  but  the  fact 
is  indisputable  that  no  real  protection  exists  against  some  of  the 
moat  fiiilai  and  severe  diseases  tiiat  attaok  boUi  old  and  young, 
bvt  especially  the  young,  apart  from  a  clean  and  wholesome  soiL 
In  this  connection  another  most  subtle  conspirator  against  the 
pmblio  weal  is  the  cesspit.   Sanitary  regulations  may  be  all  that 
are  desirable,  bat  where  cesspits  are  used,  through  invisible  rants, 
decay  ot  stmeture  and  neglect,  the  soil  may  every  day  be 
becoming  more  impregnated  with  tilth.    The  only  safeguard, 
where  the  system  cannot  be  supplemented  by  a  better,  is  to  place 
the  entire  management,  control  and  inspection  in  the  hands  of 
the  local  authority.  This  is  the  position  taken  by  an  independent 
authority  where  the  water  carriage  system  exists,  and  no  reason  • 
is  at  hand  to  show  why  the  same  authoritative  control  should 
not  extend  to  any  other  system.    To  leave  to  the  unquickened 
mind  and  l)iassed  judgment  of  the  ordinary  householder  the 
management  of  so  imporUint  a  branch  of  pu)>lie  hygiene  is  simply, 
from  his  point  of  view,  to  put  within  his  reach  the  opportunity 
of  sjiving  himself  from  a  rate,  which  he  would  otherwise  have  to 
pay,  for  he  allows  his  cesspit  to  go  uncleaned  for  an  indeduite 
period;  and,  further,  it  is  to  permit  failure  to  step  in  where 
SBCcess  is  imperative.   Small  cesspits  soundly  constructed  and 
maintained,  frequent  cleansing  and  disinlsction,  a  proper  die- 
position  of  the  excreta^  and  aU  carried  into  eflfoct  by  the  local 
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sanitary  autliority,  constitute  the  elements  of  a  p;oofl  system. 
This,  however,  most  of  the  towns  in  South  Australia  have  not 
yet  attained  to. 

Another  obvious  defect  is,  that  food  supplies,  such  as  milk, 
meat  and  bread,  ara  largely  ayowad  to  go  without  inspextion.  Bt 
tins  indifferanee  a  Bobtle  aoaroe  of  dkeaae  Is  left  moontrollgA 
Wbeii  onoe  the  iuporteiice  of  rooent  investigatioiiB  in  ih»  ooa- 
neotum  Iwlnptm  taberoolar  diieate  toad  the  ingeelum  of  dwMiiJ 
meat  has  been  clearly  realised  bj  the  fmblie,  we  maj  see  mon 
▼igilanoe  in  this  directioa  than  at  present  exists. 

The  same  indifference  applifis*  to  trad^  aad  tcade  piiiaiw, 
except  such  as  are  not  within  the  scope  of  this  report,  viz.,  thoee 
in  the  city  of  Adelaide  and  suburbs.  It  must,  however,  be  said 
that  the  manufacturing  industries  outside  of  this  centre  ot 
population  are  very  limited  in  number,  and  not  generally  of  an 
obnoxious  character. 


4. — LOCAL  BOARDS. 

The  eiroamstanoe  that  local  boards  change  their  persimmel  moro 
or  less  every  year  is  a  serious  obstacle  to  sanitary  progress.  The 
membefs  aie  elected  primarily  as  oiric  or  district  coaiwillors,  and 
mostly  for  reasons  winch  have  no  direct  relation  to  saidtary 
matters.  The  most  attraotvre  quality  which  a  candidate  oaa 
present  to  a  local  constituency  is  a  profession  of  rigid  eoammix* 
and  that  simply  mwins  that  neither  increased  taxation  nor  new- 
fangled notions,  as  they  are  called,  will  be  indulged  in.  The 
broader  principles  and  larger  necessities  of  good  govemraent, 
which  certainly  include  systematic  sanitation,  have  no  place  in 
such  men  s  programmes  of  progress.  Hence  the  prospect  of  any 
rapid  expansion  in  sanitary  efficiency  is  not  to  be  looked  tor. 
Short  of  local  health  boards  being  constituted  on  an  independent 
basis,  only  tikie  rougher  phases  of  sanitary  work  will  be  caniad  on. 
Members  of  these  boarcb  should  sorely  possess  some  ingimimhuei 
with  the  elementary  prineipks  of  sanitation,  and  osttunly  their 
fipsedom  of  actioa  dioald  be  seoored  to  them  on  the  bads  of  a 
special  sanitary  rate.  When  we  find  local  boards^  such  as  Port 
Pirie  and  Clare,  disputing  the  anthority  of  the  Oentnd  Board  on 
matters  which  were  patent  to  any  tyro  in  sanitary  knowledgi^ 
the  difficulties  which  bar  the  way  to  advancement  are  very 
evident.  The  difficulties  to  be  overcome  then  in  the  case  of  these 
boards  lie  at  the  root.  Their  constitution  must  be  changed.  It 
is  not  an  ungenerous  criticism  to  say  that  when  material  or 
monetary  interests  contlict  with  even  the  crudest  necessities  of  the 
public  health,  these  boartls  invariably  lend  the  weight  of  their 
influence  to  the  material  They  have  yet  to  prove  that  they  can 
aet  from  motives  which  spring  from  an  intelligent  w^i^x^iuBomum 
of  tkoee  principles  which  lie  at  thefomndationef  a  tmeproridaDee 
ow  the  people. 
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The  health  acts  of  the  colony  consist  of  the  Drain  Act  of  1873, 
two  minor  amending  acts,  and  the  District  Councils  Act  of  1887. 
Prior  to  the  passing  of  the  latter  act,  the  Central  Board  had 
direct  jurisdiction  outside  the  limits  of  all  corporations.  This 
jurisdiction  has  been  transferred  by  the  act  of  1887  almost 
entirely  to  the  district  councils. 

The  eodsteiioe  of  the  CMrtnl  Bosrd  began  with  the  aot  of  I8Tdy 
end  although  it  hn  heen  umliMibtedly  hempwed  in  many  impor- 
teat  directioiiB  hf  ineuffloieiit  legal  povren^  it  hae  overeome 
ntaatmnB  difBenraefl,  and  done  a  great  deel  of  good  woric.  it 
cannot  be  questioned  that  it  has  been  the  means  of  sweeping  away 
the  grosser  and  more  palpable  dangeve  to  health,  while  it  has 
ednoated  the  people  to  believe  in  some  degree  in  the  real  neceesitf 
of  public  cleanliness. 

The  health  acts  are  in  several  respects  too  tentative,  noUibly 
the  District  Councils  Act  just  referred  to.  It  may  fairly  be 
doubted  whether  any  colony,  such  as  South  Australia,  should 
coniinit  the  administration  of  its  health  acts  so  unreservedly  to  a 
host  of  small  and  practically  independent  local  bodies.  Sanitary 
knowledge  is  special  and  always  in  advance  of  public  opinion,  and 
it  wcMild,  lliemofe^  seem  to  he  more  reaioiu&le  tiiat  a  body  of 
men,  fitted  for  the  dxity  and  free  from  popular  influenoefl,  shoiikl 
adminiiter  iia  laws. 

This  position  leads  to  other  prejudicial  results,  and  among  them 
ire  may  refer  to  the  delay  in  the  wmtmA  of  nniaances.  Many  of 
these  ooavds  meet  only  at  intervals  of  a  month,  end  as  the 
inspector  must  first  report  to  his  board,  and  receive  his  instruc- 
tions to  serve  an  order  for  abatement,  weeks  must  sometimes  pass 
over  before  the  removal  takes  place.  Meanwhile,  it  can  be 
honestly  said  that  the  law  is  at  work  for  its  abatement.  This 
position  of  things  can  only  be  met  by  investing  the  inspector  with 
power  to  proceed  at  once  on  his  own  judgment  against  certain 
infringements  of  the  acts. 

It  may  as  well  be  noted  here  that  the  office  of  sanitary  inspector 
to  these  local  boards  would  be  materially  streiM^ened,  and 
the  woik  he  osore  heartily  and  eflbetiTely  done,  if  the  appoint- 
ment  and  removal  of  tiiese  officers  were  inade  subject  to 
coniinnatioa  by  the  Cnitral  Board,  as  in  the  case  of  medical 
health  officers. 

The  law  is  further  in  need  of  amendment  in  two  other  direc- 
tions.   First,  with    respect  to  the   notification  of  infectious 

diseases,  and  in  the  second  place  with  regard  to  the  possession  by 
the  Central  Board  of  the  necessiiry  legal  j)ower  tf)  deal  with 
outbreaks  of  such  diseases.  The  compulsory  notiticatiou  of 
infectious  diseases  formed  part  of  an  amending  health  act 
recently  before  the  Legislature,  but  the  clauses  having  this  object 
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were  struck  out.  The  purpose  of  all  sanitary  work  is  doubtless 
to  bring  about  the  extinct  ion  of  preventiMe  diseases,  aad  if  this 
point  is  ever  to  be  reached,  then  immediate,  correct,  and  syste- 
matic information  as  to  tlie  place  where  and  when  any  outbre«ak 
has  arisen  must  be  forthcoming.  It  is  self-evident  tliat  unless 
the  information  is  speedily  transmitted  to  the  proper  authority, 
the  opportunity  is  lost  for  the  limitjition  or  suppression  of  the 
epidemic.  This  information  cannot,  however,  be  secured  wiihout 
legislation.  The  committee  admit  that  they  are  aware  of  the 
difficulties  that  seem  at  present  to  surround  the  practical  working 
of  the  principle,  but  they  aace  none  the  less  strongly  impreand 
with  the  oonTiction  that  there  exists  a  real  necessity  for  oompnl- 
soiT  notification  being  brought  into  operation. 

Jointly  with  compulsory  notification,  the  importance  of  legal 
power  being  vested  in  the  Central  Board  to  deal  with  any  outbreak 
is  likewise  self-evident.  The  Central  Board  has  power  now  to 
deal  with  smallpox,  cholera,  plague,  yellow  fever,  and  leprosy. 
Seeing,  however,  that  but  one  of  these  diseases,  viz.,  small [>ox, 
and  that  in  a  single  instance  only,  has  appeared  in  the  colony, 
while  other  preventible  diseases  are  permitted  to  stalk  abroa<l,  it 
is  not  an  unfair  inference  to  say,  that  with  the  appearance  of 
having  some  legislation,  nothing  is  in  reality  laid  down  by  the 
law  having  the  object  of  preventing  the  extension  of  infectious 
diseases.  It  is  to  be  feared  that  the  indifierence  that  prevails  on. 
this  point  is  due  to  the  misconception  that  heavy  oxpeMee  would 
be  entailed  by  carrying  out  stringent  regulations  of  isolation  and 
quarantine.  The  actual  outlay  could  not  be  latge^  while  the 
saving  effected  by  tlie  prevention  of  disease  would  be  very  great. 

It  is  very  desirable  that  the  central  authority  should  have  a 
full  opportunity  of  demonstrating  to  the  public  the  advantages  o£ 
checking  outbreaks  of  infectious  diseases  in  their  initial  stage. 
If  this  could  be  done,  assuredly  the  public  interest  in  sanitary 
work  would  V)e  stimulated,  and  with  every  repetition  of  such 
evidence  the  puljlic  mind  would  come  to  appreciate  more  keenly 
the  labours  of  sanitarians  in  s»  eking  to  secure  to  every  member 
of  the  community  health  and  longevity. 

It  now  only  reuiains  for  the  committee  to  state  that  the 
following  documents  are  on  hand  for  referause  shonld  any  future 
committee,  following  up  the  "  Town  Sanitation  "  of  the  other 
ooloniee,  desire  to  do  so  on  the  lines  suggested  in  the  early  part 
of  this  report : — Reports  on  the  towns  of  Boma»  Uookhampton, 
Queensland  ;  Kiama,  Bathurst,  Lithgow,  New  South  Wales; 
Warmambool,  Ballarat»  Clunes,  Victoria ;  Masterton,  Wellington, 
New  Zealand  ;  Launceston,  Tasmania.  Also  able  reports  from 
Messrs.  W.  A.  Billing,  Esq.,  F.V.I.A.,  and  Lloyd  Taylor,  Esq., 
F.R.I.B.A.,  architects  of  Melbourne,  and  George  McRue,  Esq., 
City  Buildintr  Surveyor  of  Sydney,  on  the  Building  Acta  of 
Y  icterus  and  ISew  iSouth  Wales  respectively. 
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LITEIUTURE  AND  FINE  ARTS. 
JVe$ident  of  the  Section  :  Hon.  /.       Agnew^  M.D.^ 


l.^ART  IN  DAILY  UTR 

By  Thomas  A  Sislet. 

\Abstract,'\ 

Thb  primary  meaning  of  the  word  Art  appears  to  be  ^  trained 
skin  guided  by  intelUgenoe and  it  is  also  'applied  in  a  general 
aenee  to  tlif  various  crafts  which  require  trained  skill,  as  well  as 
to  the  results  produced.  Thus  we  speak  of  the  art  of  the  gold- 
smith or  of  the  ironworker,  of  the  art  of  painting,  and  of  Japanese 
Art.  But  the  term  has  also  acquired  a  special  meaning,  so  tliat  it 
is  now  commonly  understood  as  referring  to  paintinf:^  <>r  sculpture, 
unle^s.s  moflifving  wonis  are  used.  Indeed,  the  notion  is  generally 
entertained  in  the  present  day  that  art  has  nothing  to  do  with 
Utility,  being  concerned  only  with  embellishment.  The  phrase, 
**  useful  as  well  as  ornamental,"'  shows  the  prevalence  of  this 
mischievous  and  quite  erroneous  idea.  We  hear  also  a  good  tleal 
about  art-turaiture  and  art-fabrics — ti-rnis  which  imply  the 
assumption  that  art  is  a  thing  to  be  super-added,  and  that  we 
ought  not  to  expect  it  unless  named  in  the  specification. 

NoW|  it  IB  mj  purpose  to  show,  in  the  first  place,  that  art  not 
only  can,  but  should  be  associated  with  utility — nay,  more^  that 
Qsclul  things  will  be  all  the  more  useful  in  proportion^  as  they  are 
truly  artistic  The  principle  may  be  formulated  in  three  oanons, 
as  follows 

1.  The  tirst  artistic  necessity  is  fitness.  The  beauty  d  an 
dlgect  will  always  depend  on  suitability  to  its  right  purpose  or 

function. 

2.  All  ornament  that  interferes  with  fitness,  or  is  inconsistent 
with  it,  is  relatively  bad,  however  beautiful  in  itself. 

3.  Nothing,  however  beautiful,  can  be  artistic  unless  when  put 
to  its  right  use  amid  its  right  surroundiu'/s. 

To  wliich  may  be  added  the  corollary  that  shams  must  always 
be  wrong. 

It  will,  of  course,  be  unjlerstood  that  I  do  not  claim  originality 
lor  the  ideas  involved  in  these  tiiree  canons ;  they  are  familiar  to 
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all  stndentB  of  art  Nor  do  I  pretend  to  lay  down  dogiiia;de 
rules ;  my  object  i»  merely  to  indicate  the  prindplee  oq  whiA 
my  remarks  are  baaed.  *'  Beanty,"  oays  Lewing,  "  of  which  we 
deriye  oar  first  notions  from  material  objectB,  has  universal  ]av% 
which  apply  to  many  things — to  actions  and  thoughts,  as  well  as 
to  forms.'*  And  I  venture  to  assert  that  by  a|^ying  the  rules 
here  suggested  we  may  all  know  whether  our  dwellings  and 
fumftnre^  our  gardens,  our  costumes,  and  even  our  manners  and 
speech,  are  in  good  taste,  otherwise  artistic,  otherwise— for  it  is 
the  same  thing — rightly  pleasing. 

Let  us  first  give  some  attention  to  architect uiv.  for  two 
reasons — Ijecause  it  is  the  oldest,  the  most  important,  and  the 
most  iinirersjil  of  the  fine  arts,  and  localise  all  other  art~s  of 
design  are  ancillary  to  it.  In  the  intn^luction  to  his  great  work, 
Mr.  Fergusson  points  out  that  "twu  wholly  different  systenLs  of 
architecture  have  prevailed  at  ditTerent  periods  of  the  worlds 
history.  The  first  is  that  which  prevailed  everywhere  down  to 
the  time  of  the  Reformation  in  the  16th  century,  and  still  pre- 
vails in  remote  comers  of  the  globe  wherever  Eiaropean  oiviiis»- 
tion  and  its  influences  hanre  not  yet  penetrated.  The  other  is 
which  was  introduced  with  the  revival  of  olaasio  litentan^ 
end  still  prevades  all  Eurc^  and  wherever  European  infliMBse 
has  established  itself.  In  the  fiiat  period  the  art  coosasted  in 
designing  a  building  so  as  to  be  most  suitable  end  oonvenient  for 
the  purpose  it  was  wanted  for,  in  arranging  the  parts  eo  as  to 
|nnodttce  ^be  most  stately  and  ornamental  effect  consistent  with 
Its  mm,  end  applying  to  it  such  ornament  as  should  express  and 
harmonise  with  the  construction,  and  Ite  appropriate  to  the 
purposes  of  the  building.  No  nice,  however  rude  or  remote,  has 
failed,  when  working  on  this  system,  to  produce  buildings  which 
are  admired  by  all  who  behold  then),  and  are  well  worthy  of  the 
most  attentive  consideration.  The  result  of  the  other  system  is 
widely  difl'erent.  From  St.  Peter's  at  Rome  to  our  own 
Parliament  Houses,  not  one  building  has  been  produced  that  is 
admitted  to  have  been  entirely  satisfactory,  or  which  retains  a 
hold  on  general  admiration.''  And  the  reason  of  this,  aooordiug 
to  Mr.  Fergusson,  lies  in  the  fact  '*that  no  sham  was  ever 
permanently  successful,  and  that  the  attempt  to  reproduee  any 
style  which  belongs  to  a  state  of  society  totally  d&'eceat  frosi 
anything  that  now  exists  can  never  be  a  real  or  an  earaest  Ism 
of  art'' 

The  classic  temple  was  built  with  one  definite  object,  namely, 
to  contain  the  image  of  a  god.  We  know  not  preeiiely  how 
these  temples  were  lighted  ;  but  certainly  they  had  no  windows. 
In  modem  application,  therefore,  the  wliole  thing  is  ftdsiiiiwl  and 
the  design  debased.  Gothic  architecture  belongs  properiy  to 
Catholicism  ;  the  high  altar  was  the  leading  motive  in  the 
construction.     Protestantism,  which  threw  down  the  eltsi^ 
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a'l)£i,ndoaed  the  Gothic  style,  quite  logioidly  and  conaistently.  We 
ha,ve  retarned  to  it,  through  the  influettM,  I  believe,  of  the  High 
Oliiirch  movement,  which  gave  some  cause  for  the  revival  by 
restoring  the  altar.  But,  whatever  may  he  said  of  churches, 
notbing  can  Ije  more  incongruous  than  the  false  classical  or 
pseudo-Gothic  forms  used  for  banks,  law-courts,  or  town-halls,  the 
internal  arraiigemeuts  of  which  have  little  or  .no  relation  to 
"their  external  aspect.  We  see  rincrhieras  from  which  no  one 
©ver  addresses  the  populace,  balconies  on  which  no  one  can  sit 
or  walk,  turrets  from  whoee  narrow  loop-holes  no  watcliinan  spies 
tlie  approaching  enemy. 

Conaing  now  to  privi«to  kouaet,  wo  dhaU  rwy  oommonly  find 
tliAt  iho  iinaUor  are  best  ia  dtsign,  however  infaaioaB  in  eon^ 
■tnwtiOBi   Here  oost  tmd  oooTOBieiioe  are  prim  oooadoraiioiis ; 
heaoo  Aeir  atylo  ia  move  oonnatcnt  with  ooauMon  aenie^  and 
ttMvelore  witii  trao  ait.   JBnt  wlieii  aflmothing  superior  is  oob- 
templated  people  too  often  go  Mtny-    Half-imitatioiis  ol  an 
Xtalian  villa,  a  Fnmoh  ohAteau,  or  an  £liiabotliaii  house,  though 
poodbly  handsome  enough  in  thomielvefi,  are  sure  to  bo  vnooHi- 
f ortablo  or  to  look  pretentious  and  out  ol  place,  being  more  or 
leia  unsuited  to  our  climate  and  habits.    And,  since  the  style 
most  be  modified  so  as  to  make  the  house  habitable  by  modem 
people,  the  result  will  be  a  mere  counterfeit  that  cannot  be 
pleasing  to  good  taste.    We  shall  see  such  bad  solecisms  as  Hights 
of  stairs  crossing  casements,  and,  still  worse,  that  shocking  device 
of  sham  windows  or  blank  window-spaces  in  the  walls.  Now, 
the  weather-board  cottage  is  good  in  so  far  as  it  is  a  naturally 
evolved  style.    And  as  the  temple  grew  from  the  hollo  wed-out 
trunk  of  a  tree  through  the  intermediate  atage  of  the  wooden 
hut,  flo  might  a  grand,  appropriate,  and  haraMmiooa  otdor  of 
oqJfOBml  domitie  arehilooiare  prooeod  from  the  germ  of  the 
woathorboaid  dmnty,  by  a  aeries  ci  umple^  rational  improTO- 
■Mttto  and  oitensiwML   in  loroung  snoh  a  styles  the  bath*rooni 
and  the  TOffondahv  whioh  aro  of  espooial  importance  in  this 
irliwwrt'ir,  onght,  perhaps,  to  be  first  considered. 

Let  us  now  look  at  tho  interior  of  the  ordinary  modem  hooae. 
The  diningroom,  being  constructed  and  furnished  with  one  well- 
disflnfflli  easily  comprohended  object,  will  generally  be  the  best 
apartment  in  the  house.  Men  are  in  earnest  about  their  meals  ; 
therefore  we  may  expect  to  tind  a  goo<l  solid  table,  chairs  to 
correspond,  a  convenient  sidelxKini — unci  not  much  else,  because 
nothing  else  is  wante<l.  Therein  lies  the  secret  why  the  dining- 
room  is  usually  a  pleasant  room.  It  has  one  distinct  function, 
and  it  is  actually  designed  and  furnished  in  strict  acconiance  with 
tliat  function,  beciiuse  it  is  too  imjwrtant  to  bo  slighted.  J  Jut  in 
the  drawingnx)m  we  see  what  is  achieved  when  something  more 
ethereal  is  aimed  at,  when  considerations  of  adornment  prevail 
over  considerations  of  utility.   In  a  room  tho  eye  goes  to  the 
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hearth  as  it  goes  to  a  dweUing  in  a  landscape.  And  tbora^  in  the 
average  honse^  we  see  scarce  anything  that  is  not  ^se  or  absurd. 

First  the  grate,  of  which  there  are  three  degrees — bUcked  iron, 
bright  steel,  and  iron  framework  with  tiles  inserted.  The  stee^ 
grate  is  rare  enough  now,  which  is  a  good  thing  ;  for  it  would  be 
hard  to  imagine  anything  more  unsuitable  to  the  purpose  than 
such  a  material,  involving,  as  it  does,  constant  care  and  labour, 
and  presenting,  at  its  best,  a  cold  and  most  unpleasimt  appearance. 
The  common  iron  grate,  which  has  to  be  blacked  and  |>olished 
with  infinite  pains,  is  an  al)omination  of  lower  degree.  Then  there 
is  the  superior  tireplace,  with  tiles  let  in  to  an  iron  framework. 
This  appears  to  me  the  worst  of  all,  because  it  is  the  most  preten- 
tious and  insincere.  like  the  others^  it  represents  the  art  of  tlie 
famishing  ironmonger.  For  when  he  saw  that  Mk  weredi^Kwed 
to  revive  the  good  old  foshion  of  the  tiled  hearth  with  the  grate 
standing  in  it^  as  properly  distinct,  he  said,  Why  go  to  so  much 
trouble  and  expense  ?  I  can  supply  the  whole  article  in  one  piece, 
with  the  tiles  all  stuck  on  ;  you  have  only  to  dap  it  in."  And 
the  public  was  delighted,  because  it  always  prefers  elaborate 
combinations  and  curious  devices  to  what  is  natural  and  simple. 

The  mantelpiece,  in  its  present  form,  is  a  modern  innovation, 
poorly  imitated  from  the  slab  form  in  ii;  the  top  of  the  French  stove. 
But  that  is  a  natural,  inevitable  thing,  and  therefore  doe-s  not  cry 
loudly  for  concealment  or  adornment,  while  our  imperfect  imita- 
tion is  nothing  if  not  a  receptacle  for  ornaments.  Drape  and 
arrange  it  as  we  may,  it  will  never  look  anything  better  than  n 
quite  unnecessary  shelf  for  holding  superfluous  kniok-knackB.  The 
overmantel  hardly  helps  us  out  of  the  difficulty.  This  pigeon- 
hole arrangement  is  at  once  thrown  out  of  gear  if  a  single  article 
is  wanting  in  its  place  ;  and  it  seems  far  too  elaborate  and  formal 
for  the  trifles  that  are  usually  displayed  upon  it,  each  in  its  own 
compartment,  as  if  they  were  of  the  highest  value  and  importance. 
In  any  case,  detached  ornaments  are  far  more  effective  if  placed 
about  with  apparent  carelessness  ;  too  great  a  regard  for  orderlv 
arrangement  suggests  the  museum  or  tine-art  repository.  Never- 
theless, the  overmantel  is  an  improvement  on  the  old  chimney> 
glass. 

The  excessive  desire  for  ornament  causes  many  mistakes. 
Results  would  be  far  better  if  the  principles  of  titness,  hannony, 
simplicity,  and  truthfulness  were  comitantly  home  in  mind.  But 
these  are  continually  violated.  For  instance^  few  people  winh  any 
pretension  to  taste  will  put  a  plant  growing  in  an  ordinary  garden- 
pot  in  their  rooms ;  the  commcm,  ugly  gaiden-pot  must  be  plaoed 
inside  one  of  porcelain— something  pretty,  with  flowers  painted 
on  it.  Now,  note  the  absurdity  of  this  practice.  The  designs  on 
the  china  vase,  if  good  enough  to  he  noticed,  will  confuse  the  eye 
or  else  attract  it  quite  away  from  the  natural  tlower,  which  is  the 
real  ornament ;  if  inferior,  as  they  usually  are,  they  are  worse 
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'ttuui  Tednndantb  And  is  the  pkm  g«rdeii-pofe^  nmple  in  design, 
ixnobtnisive  and  certainly  notunpleadng  in  colour,  saoh  a  hideous 
oljiect  after  all  t  In  anj  esse,  we  can  substitnte  a  somewhat 
■riinilar  article  in  terra^ootta  more  elegant  in  form.  There  cannot 
l>e  harmony  between  the  tints  of  the  natural  flowers,  so  pure, 
Boft,  and  brilliant,  and  the  comparatively  harsh  and  impure 
colours  of  the  porcelain-painter.  Lastly,  a  pot  for  use  inside  a 
pot  for  show  is  an  arrangement  that  cannot  be  justified. 

Among  other  notable  examples  of  the  tawdry  etfect  produced 
\yy  undue  striving  after  prettiness  are  the  clocks  whicli  have  for 
trheir  dial  a  willow-pattern  plate,  or  a  sham  palette  stuck  on  a 
sham  easel.    Even  if  the  form  of  the  plate  or  the  palette  were 
convenient  for  the  purpose,  it  ought  to  be  made  clear  that  aciapta^ 
tion  was  intended,  not  imitation.    Jugs  representing  wicker-work 
«re  very  had ;  and  china  porcupines  with  crocuses  growing  out  of 
tliem  instead  of  quills  are  still  worse.    Everything  must  be  made 
to  resemble  something  else   a  pepper-pot  like  an  owl  with  perfo- 
rated cranium,  salt-cellars  like  toy  coal-scuttles,  with  little  shovels, 
maad  cruets  like  perambulators.   All  this  is  puerile,  and  utterly 
f utila    Then  there  is  the  favourite  device  of  a  little  picture  on  a 
little  easel,  with  a  coloured  sUk  handkerchief  thrown  over  the 
comer.    Surely  that  is  not  the  proper  place  for  the  handkerchief ; 
and  it  would  be  removed  at  once  if  the  picture  were  worth 
anything.    But  you  may  be  quite  sure  it  is  not,  for  the  wliole 
arrangement  is  a  piece  of  of  rirliculous  affectation,  impossible  for 
anyone  having  a  right  feeling  for  art. 

The  rage  for  drapery  is  not  altogether  surprising  when  we 
consider  what  Ijeautiful  designs  ancl  colours  are  now  used  in 
dyeing  the  most  inexpensive  textures ;  but  it  requires  much 
moderation.  A  draped  flower-pot,  for  example,  giving  the 
impression  of  a  plant  growing  out  of  a  silk  bag,  is  the  height  of 
inartistic  absurdity — tit  only  for  a  conjuror's  tabla  As  to 
window-hangings,  it  is  not  creditable  to  upholsterers  that  they 
should  have  returned  of  late  years  to  those  very  artifioud 
arrangements,  cut  in  stiff  and  awkward  imitation  of  natural 
folds.  Here,  again,  we  perceive  the  passion  for  concealments 
What  need  for  hiding  the  curtain-pole  f  It  need  not  be  unsightly; 
while  the  cnmbtaus  apparatus  used  lor  concealing  it  accumulates 
dust  and  obstructs  the  light  and  air. 

Ideas  of  comfort  and  convenience,  when  carried  to  excess,  are 
inimical  to  good  taste;  and  some  hideous  designs  in  furniture  are 
attributable  to  this  source.  The  very  worst  example,  perhaps,  is 
the  tHe-a-tetc  ottoman  or  arm-chair.  The  modern  practice  of 
nailing  carpets  all  over  the  Hoor  is  probably  flue  to  the  notion 
that  a  loose  carpet  not  extending  to  the  walls  on  each  side  was 
mean  and  incomplete.  It  is  not  iui mediately  apparent  how 
principles  of  good  taste  a|)ply  here.  Hut,  bearing  in  mind  that 
the  carpet  is  not  a  permanent  feature,  that  it  requires  to  be 
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frequently  taken  up  for  the  sake  of  cleanliness,  and  that  the 
process  of  nailing  and  unnailing  it  is  very  laborious,  we  may 
recognise  that  it  is  more  consistent  with  fitness  and  simplicity 
that  the  carpet  should  V)e  merely  laid  down.  And,  that  l>eiug 
it  is  neither  necessary  nor  desirable  to  cover  the  iioor-space  witk 
painful  exactness. 

Among  othir  miiifest  faulto  in  ftirMwhwift  I  nay  iMatiaii  th* 
application  of  imsuitable  siAtemls  and  tlie  iwawiMive  -imp  oI 
pMienm,  Biaaen'  reds  lot  supporting  diriioato  Miih4)lMajb»  mad 
«baiiit  of  bran  or  steel  for  looping  up  onrlaitti»  aie  aa  lypropriiiAa 
as  a  two-inch  caJblo  for  mooriog  a  oock*boafL  In  ordinary  roow 
you  will  iind  that  wall-paper,  onrtains,  oarpet,  npliolstoiy,  vomtH^ 
table-ooYers,  drapery  and  other  accessories,  present,  perhaps,  a 
dozen  different  patterns,  or  morp.  It  would  be  wonderful  if  half 
of  them  could  be  harmonious  ;  and  the  <  tfect  would  be  far  more 
pleasing  and  soothing  tu  tlie  eye  if  self-colours  were  used  whoiPevor 
possible — for  table-covers  and  curtains,  at  all  events. 

This  excessive  use  of  patterns  arises  from  the  notion  that  plain 
things  are  not  pleasing.  The  sense  of  form,  which  was  paramouni( 
with  the  Greeks  and  other  artistic  peoples,  ij»  now  w^-nigh  lost ; 
and  the  eye  nmat  be  tiokJed  witb  ornament  Hms  veasa  apindlA- 
work  apgfdied  at  nadom  to  all  artides  of  foraitsrs^  snowing 
woefiol  poverty  of  Qenstraotm  design.  Battsms  and  ollwr 
ornamental  devices  are  also  extensively  used  in  oidar  to  noniseai 
or  disguise  inferiority  of  materiaL 

The  nnmber  of  false  contrivances  and  elaborate  combinatiani 
goes  on  increasing  daily,  in  spite  of  pretended  aesthetic  feeling. 
It  would  almost  appear  that  shams  are  loved  for  their  own  sweet 
sake,  as  well  as  because  they  are  considered  more  elegant  than 
plain  reality.  Many  of  them  &ve  mere  survivals,  portions  of 
complex  constructions  retained  long  after  they  have  lost  their  use 
or  significance,  like  the  heavy  leather  plastron,  representing  the 
reverse  of  the  old  coat,  which  the  French  grenadiers  and  voltigeurs 
used  to  button  over  their  chests.  Such  things  are  continued  in  a 
falsifieii  farm  beoaiiae  people  cannot  bear  to  give  up  anything  in 
the  natare  of  omament ;  although,  rightly  regarded,  wluitever  hat 
become  redundant  is  a  disfigurement 

In  our  time  the  old  national  and  local  aiyiss  have  almost  all 
died  out ;  so  that  we  have  to  rely  on  thought  and  fancy  instead 
of  habit^  on  aeleotion  instead  of  sound  and  wholesome  tradition. 
Therefore,  we  scour  the  earth  and  ransack  antiquity  to  End  what 
will  serve  the  turn,  perhaps  with  violent  modification  ;  and  the 
inordinate  love  of  novelty  prompts  the  selection  of  what  is  new 
and  striking,  rather  than  of  what  is  fit  and  harmonious.  We 
shall  never  do  any  good  in  this  way,  nor,  indeed,  until  we  first 
consider  our  climate  and  other  peculiar  conditions,  our  social 
State  and  our  daily  needs.  >  Domestic  art  will  never  Hourish  until 
it  is  founded  on  thette  and  thoroughly  in  accordance  with  them, 
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nor  until  it  abandons  ignoble  shams  and  foolish  imitations, 
keeping  constantly  in  view  simplicity,  fitness,  harmouyi  and 
trutli. 


2.^THE  MIDDLE  VERB  BT  LATIN. 
By  Hbhbt  Beujhir,  M.A.,  LLD. 


Sbction  J. 
ARCHITECTURE  AND  ENGINEERING. 

President  of  the  Section  :  Professor  JV.  H,  Warren^  M.Inst.  C,£^ 

University  of  Sydney, 


I.— GAS-LIGHTING  AND  ITS  FITTINGS. 
By  A.  U.  Lewis,  B.A. 

\AlfstriuL\ 

Thb  paper  commenoed  by  deseribiDg  and  ezplainiiig  gas  itad^ 
and  went  on  to  show  how  the  mysterious  heavy  gas  bills  are 
caused.  The  writer  pointed  out  tbat^  owing  to  the  different 
altitudes  to  which  the  various  gas  companies  have  to  supply  gaSi 

it  is  impossible  for  tliem  to  give  consumers  the  pressure  as  it 
should  be — namely,  half-inch,  and  that  it  rests,  consequently, 
with  every  individual  consumer  to  regulate  the  supply  for  liimself 
by  me^lns  of  an  automatic  governor  attached  to  the  meter.  The 
author  condemned  the  custom  of  employing  plumbers  for  work  in 
connection  with  gtus,  and  said  that  gfisfitters  only  should  be 
entrusted  with  such  work,  as  plumbers,  taken  as  a  whole,  knew 
little  or  nothing  about  the  scientifio  principles  of  gas.  A 
suggestion  was  made  that  architects  should  specify  in  every  caae 
sise  of  pipes  and  burners,  etc.,  and  that  tenders  be  opened  for 
gasfitting  as  distinct  from  plumbing.  Another  matter  of  interest 
broached  was  the  vexed  question  of  patent  burners.  Mr.  Lewis 
explained  several  of  the  best,  more  especially  "  Stott's"  governor, 
which  he  said  met  with  most  favour  as  being  the  cheapest  and 
most  economical.  He  illustrated  his  remarks  by  several 
interesting  experiments  with  gas-lighting  and  trials  of  economical 
appliances. 

2.— NOTES   ON   TESTS   AND   SPECIFICATIONS  OF 
CAST  AND  WROUGHT  IRON. 

By  Professor  Kbbnot,  M. A.,  C.E. 

These  materials  are  in  such  general  use  for  engineering  purposes, 
and  such  great  reliance  is  placed  upon  them  in  cases  when  failure 
would  involve  disastrous  consequences  to  life  and  property,  that 


Digitized  by  Google 


J»B0GSKD1N06  OF  SECTION  J. 


717 


a  proper  system  of  q>eoific«fcum8  and  teito  beeomeB  a  matter  of 
the  very  highest  praetioal  moment.  On  the  one  band,  it  is  most 
important  that  bad  material  shoold  be  rigorously  eacdiided,  wbile 
on  the  other  it  is  very  desirable  that  the  oontiaetor  or  manup 
fsetiurer  should  not  be  harassed  by  unreasonable  and  impraotioable 
TeytiremeTiti. 

Anyone  nnaoqnainted  with  the  details  of  engineering  practice 
might  naturally  suppose  that  this  question  had  been  threshe<]  out 
and  standard  speciti cations  universally  adopted  long  since.  Such, 
however,  is  not  the  case.  The  most  inconsistent  and  various 
tests  have  been,  and  are  still  in  not  a  few  cases,  employed — some, 
for  example,  so  exacting  that  the  very  best  and  costliest  ijualities 
can  hardly  reach  the  standard  ;  and  others  so  lenient  that  none 
but  the  most  outrageously  had  will  be  rejected. 

In  the  hope  ol  arousing  diseiusion  on  this  yery  importsnt 
qaestion,  and  in  some  smiSl  measure  helping  to  establnh  and 
promote  the  general  adoption  of  tests  that  shall  be  at  onoe  con- 
sistent in  themselves,  reliable  as  securing  the  public  safety,  and 
not  unduly  oppressiye  in  their  eflfect  on  the  manufisoturer,  I  have 
in  the  present  psper  collected  and  commented  upon  such  specifi- 
cations as  have  come  under  my  own  notice^  and  shall  conclude  by 
proposing  rules  for  general  adoption. 

First,  as  to  cast-iron.  This  material  is  usually  tested  as  a 
beam,  the  test-piece  being  made  either  1  inch  square,  or  2  inches 
deep  and  1  inch  wide,  and  slightly  over  3  feet  long,  supported  on 
knife  edges  3  feet  apart,  and  lofided  at  the  centre.  Such  a  test- 
piece  is  easily  made,  antl  the  load  required  for  fracture  is  so 
moderate  that,  in  the  absence  of  a  proper  testing-machine^  estem- 
potiied  appliances  of  a  simple  and  inezpensiye  nature  wUl  suffice 
—-a  practical  convenience^  as  tests  are  often  neglected  which  need 
elaborate  apparatus. 

Now  let  us  enquire  what  would  be  a  ressonaUe  central  load  for 
a  beam  1  inch  square  and  3  feet  span  to  carry.    Bankine,  in  his 

Civil  Engineering,"  gives  data  from  which  I  compute  it  at  from 
470  to  1036  lbs.  for  difl'erent  qualities,  the  former  result  being  hot 
blast-iron  that  had  been  melted  no  less  than  eighteen  times,  while 
the  latter  was  for  the  same  at  its  twelfth  melting.  Good  oold 
blast- iron  gave  871  lbs. 

Trautwine  gives  from  500  to  900  lbs.  as  the  strength  of  a 
similar  beam,  700  being  a  fair  average. 

Stoney,  in  his  work  on  "Strains,''  gives  847  lbs.;  and  a 
standard  specification  adopted  by  thirteen  of  the  leading  bridge 
manufacturers  of  the  United  States  takes  500  lbs.  as  the  test  load 
el  a  bar  4  leet  6  inches  span,  which  is  equivalent  to  760  lbs.  on 
3  feet. 

The  South  Australian  Railway  Bepartment^  in  several  specifi- 
cations of  comparatively  recent  date,  makes  7  cwt.,  or  784  lbs., 
the  standard ;  while  the  Victorian  Water  Supply  Department^  in 
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tlieir  specificatkm  lot  tiw  Loddon  Weir,  mPB  latisfied  with  6 
or  672  lbs.    8ome  years  ago  I  had  the  opportunity  of  t«stii^  A 
Itfgs  zmmber  of  such  bars  of  iron  from  four  different  Melbourne 
foundries,  usin;^  different  brands  of  pijcr.  and  in  one  csusm  oW 
American  railway  wheels.    More  than  GO  bars  were  broken,  half 
being  sand-castings  and  half  chille<l,  and  the  results  were  rery 
uniform.     In  no  case  did  a  sound  bar  carry  less  than  700  lbs., 
while  ill  only  live  cases  did  a  sand-casting  carry  more  than  900, 
and  in  only  two  more  than  1000  lbs.,  and  but  one  chilled  bar 
raadied  900  lbs.     These  experiments  correspond  well  with  the 
Sooth  AuBtrallMi  ipeciiMticm,  only  six  hon  oat  d  thifft^4MM 
lulling  boionr  it^  and  five  of  tbese  being  oi^  a  Ibw  pomnA 
defidenti.    H  the  test  kid  been  redueed  mm  7  owt  to  7SO  Vbg^ 
the  American  figure,  only  one  bar  that  mm  not  vimblf  dAtoHm 
vosld  have  failed  to  pasg^  and  this  Um  I  tNrald  raj^ltt  m  m 
reasonable  one  to  adopt  in  practice. 

Some  engjnaers  prefer  a  larger  test  bar,  and  specify  one  S 
inches  deep  by  1  inch  ^ride.    I  am  inclined,  on  the  whole,  to 
join  in  this  preference,  on  the  ground  that  such  a  bar  approaches 
more  nearly  to  the  dimensions  of  the  objects  for  which  the  iron 
is  intended.    The  Victorian  Railway  Department  for  niany  years 
has  employed  this  size,  and  fixes  30  cwt.  as  the  load,  and  sf>  does 
the  Victorian  Water  Supply  in  their  Goulburn  Weir  spec  i  tic  a  don, 
-while  the  Kew  South  Wsies  Railway  Department  in  the  case  at 
Penntb  Bridge  asked  for  27  owt..   Now,  all  my  expeiieDoe  londi 
me  to  regard  aSOcwi.  teat  aaimpiraetieably  high.   Theovf  iroold 
lead  na  to  oondiide  tet  ban  of  tfaia  latter  nae  wvald  be  §amt 
times  as  strong  as  the  ineh  bars  previously  rafenred  ie,  in  whkh 
case  28  cwt  or  3136  lbs.  would  be  a  lair  test,  oomBponding  to 
that  naed  in  South  Australia.    All  mj  eiperienoe  with  colonial 
castings,  however,  leads  me  to  the  conclusion  that  a  2-inch  by 
1-inch  bar  is  far  from  being  four  times  as  strong  as  one  an  inch 
square,  a  conclusion  that  is  not  very  astonishing  when  one  con- 
siders the  nature  of  the  material  and  the  hardening  effect  of  the 
rapid  cooling  of  the  external  skin.    The  results  1  have  so  far 
obtained  range  for  sound  sand-castings  from  2116  to  2850  lbs., 
and  I  do  not  think  the  standard  should  be  fixed  higher  than 
2450  Ibe.,  or  say  22  cwt.,  which  ia  barely  3*8  tunes  m  nmoh  as 
the  smaller  ban  endure.   Our  president,  Professor  Warren, 
infonns  me  that  he  has  never  known  sooh  a  bar  to  oany  moie 
than  28.owt.,  or  3188  lbs.,  and  that  26  owti  is  a  good  tset  Hy 
own  experienee,  as  aboTe  stated;  lesds  me  to  a  still  lower  figunw 

Some  engineers  specify  not  only  a  test  loadi  bat  also  a 
deflection  that  must  be  reached  belon  fracture,  argoing  that  a 
very  hard  iron  might  carry  a  large  weight  gradually  applied,  but 
at  the  same  time  be  so  deticient  in  resilience  as  to  be  very  easily 
fractured  by  a  blow.  This  view  is,  I  think,  reasonable,  and  from 
my  own  experience  X  woald  suggest  a  |-inoh  as  the  least  allow- 
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able  deflection,  when  on  the  point  of  fracture,  for  a  bar  1-inoh 
square  and  3  feet  8pan,an<l  for  a  bar  2-iiiches  deep  and  the  same 
span.  It  is  to  be  noted  that  the  best  results  are  obUiined  from 
a  test-bar  when  so  placed  that  the  side  in  tension  is  that  which 
was  lowest  in  the  mould  during  casting. 

The  test  for  wroujjht-iron  is  usually  by  direct  tension,  and, 
•  unless  the  test-piece  be  made  most  undesirably  small,  requires 
compaiwIiTely  powerful  appliances,  such  as  are  nsaally  found  only 
in'  a  weU^quipped'  engineering  laboratory.  Sooh  a  laboraloiy 
eaiatoi  at  tlie  beet  engineering  colleges,  and  alio  at  impoitwat 
aieenals  and  the  works  of  some  of  the  leading  manufacturera  in 
Borope  and  America.  The  Universities  of  Sydney  and  Melbommo 
are  provided  with  these  appliances^  and  are  frequently  fesorted  to 
by  the  colonial  Governments  and  private  engineers. 

What,  then,  should  be  tlie  specified  tenacity  of  iron  for  bridge 
and  boiler  work  ?  The  various  authorities,  English  and  Aniei  ican, 
give  from  44,8001bs.,  or  20  tons,  to  60,000,  or  nearly  27  tons,  per 
square  inch  in  various  cases,  the  lower  values  l)eing  usual  in  j)lHte 
and  the  higher  in  Imr  iron,  as  is  to  Ije  expected  when  the  m<Kie  of 
manufacture  is  considered.  Further,  with  the  same  quality  of 
iron  the  tenacity  of  large  masses  is  always  somewhat  less  than 
tliat 'of  smaller  or  thinner  portions^  so  that  the  same  requimaent* 
oannot  be  fairiy  made  in  tke  case  of  large  and  thiek  as  in'thaA  of 
■ndler  er  thimcnr  rods  and  plates.  A^dn,  mere  tenacity,  i^vt 
from  other  propertaes,  is  not  a  soffloient  criterion  of  quatity,  for, 
as  wm  pointed  out  by  Kirkaldy  about  twenty  years  ago,  a  high 
tanaeity  may  be  exhibited  by  a  bard^  brittle  iron,  utterly  untmst- 
irorthy  for  bridge  or  boiler  work ;  consequently,  the  duotility 
must  be  carefully  observed  and  numerically  determined. 

Let  us  now,  therefore,  consider  and  compare  a  number  of  actual 
spccilications  of  iron.  Those  which  merely  state  in  vague  terms 
that  the  material  shall  be  of  the  l^est  quality  and  subject  to  the 
approval  of  the  engineer  may  be  at  once  dismissetl  as  belonging 
to  a  bygone  chaotic  era  in  engineering,  and  so  may  those  others 
which  simply  name  the  material  supplied  by  some  particular 
mannfaetmr,  lolloirsd  by  the  words,  ''or  of  equal  quality." 

The  speoifieation  mubr  which  the  majority  of  the  railwaiy 
bridfpes  in  this  coantry  faare  been  buUt  reads  as  follows : — The 
whok  of  the  wrought  iron  used  Aall  be  of  good  quality,  capable 
of  bearing  compression  equal  to  16  tons  per  square  inch,  or  a 
tenaile  strain  of  20  tons  per  square  ineh,  without  decreasing  or 
increasing  more  than  1  •625th  part  of  the  length  of  any  bar  or 
plate  tested.  Plates  and  bars  will  be  selected  l)y  the  super- 
intending officer,  which  must  be  cut  to  the  required  form,  and 
submitted  to  the  above-mentioned  tests.  The  contractor  will 
have  to  tind  all  labour,  machines,  and  instruments  required  for 
these  experiments,  and  every  lot  of  iron  will  be  rejected  the 
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specimen  of  which  will  not  bear  the  prescribed  compresBive  or 
tensile  lirBin."  Now,  with  reSerence  to  thiiipecificatioii,  I  hmw^ 
to  Bay  that  I  have  never  teeted,  seen,  or  even  heard  of  any  kind 
of  iron  that  would  oomply  with  it^  and  I  do  not  believe  that  aiick 
a  material  has  any  existenee.  An  English  enginder  of  the  higbeat 
eminence,  whose  opinion  upon  it  I  sought,  replied  as  follows  : — 
"  There  is  one  comfort  about  the  specitication  yon  refer  to  giving  . 
l-625th  extension  for  20  tons,  namely,  that  no  such  iron  could 
have  been  niaiiufn<'turpd,  and  therefore  the  bridges  must  have 
been  built  of  something  else ;  let  us  hope  goo<l  Staffordshire 
iron."  What  tlie  bridges  are  made  of  I  have  no  means  of 
knowing  ;  but  this  I  do  know,  that  of  all  the  iron  I  have  tested, 
that  which  approached  most  nearly  to  this  specitication  was  hard, 
brittle,  and  utterly  unsuited  for  the  construction  of  works  upon 
whidh  the  seennty  of  human  Hie  depends.  All  lairly  good  inm 
extends  more  than  thirty  times  as  much  as  this  eoctrMirdiiiaiy 
specificatioii  permits. 

About  four  years  ago  the  oonstractloii  branoh  of  the  Railway 
Department  gave  up  the  preceding  i^eoifioation,  and  in  hm/L 
thereof  required  the  metal  to  endure  a  tension  of  20  tons  per 
square  inch,  and  to  elongate  a/  /easf  7  per  cent.  Now,  while  the 
old  specification  pxclu<led  all  iron  known  to  me,  this,  by  a  strUnge 
contrast,  includes  ahnost  all.  I  have  never  yet  met  with  a 
specimen  of  bar-iron  that  would  not  carry  20  tons  per  square 
inch,  and  tliat  did  not  elongate  at  least  7  per  cent  before 
fracturing,  and  only  two  of  plate-iron,  and  one  of  these  was  cut 
from  an  exploded  boiler  of  considerable  age.  The  specitication 
is,  in  fact,  absurdly  lenient,  and  consequently  affoids  no  real 
protection  to  the  public 

The  earlier  speeifioationB  of  the  New  South  Wales  Railway 
Bepartment  were  on  the  same  lines  as  the  firstmentioned 
Victorian  specification,  requiring  a  hard,  unyielding  in»i,  and 
expressly  forbidding  that  quality  of  ductility  wlueh  is  now 
recognised  by  all  competent  authorities  as  being  so  highly 
desirable.  At  the  Penrith  Bridge,  which  was  one  of  the  earliest, 
test-pieces,  two  inches  wide  and  half  an  inch  thick,  were  to  be 
cut  from  the  plates,  and  when  tested  were  not  to  stretcli  more 
than  one-eighth  of  an  inch  in  seven  inches  with  18  tons,  quarter 
of  an  inch  with  21  tons,  half  an  inch  with  23  tons,  and  three- 
quarters  of  an  incli  with  24  tons,  and  were  not  to  breiik  with  less 
than  25  tons,  (See  Maw  and  Dredge,  Road  and  Railway 
Bridges,  p.  9.)  Now,  whether  this  specitication  was  enforced  or 
not  I  cannot  say,  but  I  think  probably  not,  as  plate-iroo  of  25 
tons,  or  56,000  lbs.  per  square  inch  tenacity,  is  a  thing  I  know 
of  only  by  reading,  and  even  that  was  aeoompanied  by  a  ductility 
fat  above  what  tUs  specification  permits.  Stilly  this  test  is  not  so 
utterly  impracticable  as  the  earlier  Victorian  ons^  as  it  permits  at 
20  tons  per  square  inch  about  twenty  times  as  much  elongation. 
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A  more  recent  New  South  Wales  railway  specification  gives 
50,000  lbs.  as  the  required  tenacity  of  tee  and  angle  iron,  and 
45,000  lbs.  as  that  of  plates  along  the  grain,  the  contraction  of 
area  at  point  of  fracture  being  15  per  cent,  in  the  first,  and  10 
per  cent,  in  the  second,  and  the  elongation  not  less  than  nine  or 
more  than  12jI  per  cent,  on  a  length  of  eifjlit  inches.  It  is  also 
demanded  that  no  permanent  set  shall  take  place  with  24,000  lbs. 
per  square  inch.  Now,  this  is  a  re;i.sonal)le  specification,  showing 
some  knowledge  of  the  pro|H'rti('s  and  hehaviour  under  stress  of 
the  material.  It  also  takes  into  account,  as  it  should,  the 
difference  of  tenacity  of  bars  and  plates  owing  io  the  diii'erenb 
mode  of  manufacture.  In  these  respects  it  contrasts  most 
favourably  with  those  preceding. 

The  South  Australian  Railway  specifications  for  bridge  iron 
also  bear  evidence  of  careful  consideration,  and  of  progressive 
modification  with  accumulating  experience.  That  of  the  Terowie 
and  Pichi-Richi  Railway,  dated  1880,  requires  a  tenacity  of 
22  tons,  or  49,280  lbs.,  for  general  purpose  iron,  21  tons,  or 
47,040  lbs.,  for  plates,  and  22  tons,  or  49,280  lbs.  for  angle  irons 
for  girder  making,  with  8  3  per  cent,  elongation,  and  24  tons,  or 
53,760  lbs.,  for  rivets  and  bolts,  with  IG  T  per  cent,  elongation; 
while  that  of  the  Pahnerstoii  and  Pine  Creek  Railway,  dated 
1885,  is  still  more  precise,  n*([uirir.g  21  tons,  or  47,040  lbs.,  with 
10  per  cent,  contraction  for  plates  al(^ng  the  grain;  18  tons,  or 
40,320  lbs.,  with  o  per  cent,  contraction  for  plates  across  tlie 
grain  ;  22  tons,  or  49,280  lbs.,  with  15  per  cent,  contraction  for 
angle,  channel,  tee  and  ginier  iron  and  flats  over  six  inches 
wide ;  and  24  tons,  or  53,760  lbs.,  with  20  per  cent,  contnustion 
for  round  and  square  iron  and  flats  under  six  inches  wide ;  while 
for  general  purpose  iron  the  requirement  of  the  former  specitica- 
tion  is  repeated.  In  both  these  specifications  there  is  a  list  of 
names  of  recognised  makers,  from  one  or  other  of  whom  the 
material  must  be  obtained. 

The  most  complete  and  elalx)rate  specifications  I  ha\  e  so  far 
met  with  are  those  agreed  upon  by  thirteen  of  the  loa«ling 
American  liridge-building  tirni.s  or  companies,  and  which  repre- 
sents the  result  of  an  exjxirience  of  bridge-building  intinitely 
beyond  what  any  other  body  of  men  can  claim.  They  read  as 
foUows 

1.  All  wrouglit  iron  must  be  tough,  ductile,  fibrous,  and  of 
uniform  quality  for  each  class,  free  from  cinder  pockets  or 
injurious  flaws,  buddes,  blisters,  or  cracks.  As  the  thickness  of 
tlie  ban  approaches  the  maadmum  that  the  rolls  will  produce,  the 
same  perfMtbn  of  finish  will  not  be  required  as  in  the  thinner 
ones. 

2.  No  specific  process  or  provision  of  manufacture  will  \te 
demanded,  provided  the  material  fulfils  the  requirementa  of  the 
specification. 
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3.  The  tensile  strength^  limit  of  elasticity,  and  ductility  shall 
be  determined  from  a  standard  test  piece,  not  less  than  one- 
f|iKuter  of  an  inch  in  thickness,  cut  from  the  full-size  bar,  and 
planed  or  turned  parallel  if  the  cross-section  is  reduced  ;  the 
tangent  between  shoulders  shall  be  at  least  twelve  times  its 
shortest  dimension,  and  the  area  of  inininmm  cross-se<  ii« -n  in 
cither  case  shall  not  be  less  than  one-quarter  of  a  square  inch,  or 
more  than  one  square  inch.  Whenever  practicable,  two  oppodte 
sides  of  the  piece  are  to  be  left  as  they  come  from  the  roUs,  hat 
the  finish  of  the  opposite  sides  must  be  the  same  in  this  mpeot. 
A  fall-size  bar,  when  not  exceeding  the  above  limitations,  may  be 
used  as  its  own  test-piece.  In  determining  the  ductility,  the 
elongation  shall  be  measured,  after  breaking,  on  an  original  length 
the  nearest  multiple  of  a  quarter  of  an  inch  to  ten  times  the 
shortest  dimension  of  the  test-piece  (in  which  length  must  occur 
the  curve  of  reduction  from  stretch  on  both  sides  of  the  point  ,of 
fracture),  but  in  no  cise  on  a  shorter  Inii^th  than  o  inches. 

4.  All  iron  to  be  used  in  the  tensile  niembei*s  of  open  trusses, 
laterals,  pins  and  bults,  except  plate-iron  over  S  inches  wide  and 
shaped  iton,  must  show  by  the  stantlard  test-pieces  a  tensile 
strength  in  pounds  per  stjuare  inch  of 

^«  7000  X  area  of  original  bar   ^  „  .    .    ,  ^ 

52,000--;  2  2 — r.    ,  , —  (all  in  inches). 

circumference  of  origmal  bar  ^  ' 

with  an  elastic  limit  not  less  than  one-half  the  strength  given  by 
this  formula  and  an  elongation  of  20  per  cent. 

5.  Flate-irou  24  inches  wide  and  under,  and  more  than  8  inches 
wide,  must  show  by  the  standard  test-pieces  a  tensile  strength  of 
48,000  pounds  per  square  inch,  with  an  elastic  limit  of  not  1 
than  26,000  pounds  per  square  inch,  and  an  elongation  of  not  L 
than  12  per  cent.  All  plates  over  24  inches  in  width  must  hax^ea 
tensile  strenLCth  not  less  than  46,000  pounds  per  square  inch,  with 
an  elastic  limit  of  not  less  than  L'G.OOO  pounds  jhm'  square  inch. 
Plates  from  24  inches  to  30  inches  in  wiclth  must  lia\«'  an  el<»n«;a- 
tion  of  TiOt  less  than  10  percent.;  those  from  .''>•">  inches  to  48 
inches  in  width,  6  per  cent.;  over  46  inches  in  width,  5  per 
cent. 

6.  All  shaped  iron,  and  other  iron  not  hereinbefore  specified, 
must  show  by  the  standard  test-pieces  a  tensile  strength  in  pounds 
per  square  inch  of 

50  000—         X  area  of  original  bar 
'        circumference  of  original  bar 

with  an  elastic  limit  of  not  less  tlian  one-half  the  strength  Lrivon 
by  this  formula,  and  an  elonijation  of  lo  per  cent,  for  bars  tive- 
eighths  of  an  inch  and  le.ss  in  thickness,  and  of  12  per  cent,  for 
bars  of  greater  thickness. 

7.  All  plates,  angles,  tkc,  which  are  to  be  bent  hot  in  the 
manufooture  must^  in  addition  to  the  above  requirements,  be 
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capable  of  bending  sharply  to  a  right  angle  at  a  working  heat 
without  sign  o£  fracture. 

8.  All  rivet-iron  must  be  tough  and  soft,  and  pieces  ike  full 
diameter  of  the  rivet  must  be  capable  of  l>eiiding  cold  until  the 
sides  are  in  close  contact  without  sign  of  fracture  on  the  convex 
si(l<'  of  the  curve. 

U.  All  iron  specitied  in  clause  4  must  bend  colfl  180  degrees, 
without  .si«^Mi  of  fracture,  to  a  curve,  the  inner  radius  of  which 
equals  the  thicknrs^  of  the  piece  tested. 

K»,  Spci-iineiis  of  full  thickness,  cut  from  plate-iron,  or  from 
llan^jes  or  wehs  of  shaped-iron,  nmst  stand  bending  cold  through 
90  degrees  to  a  curve,  the  inner  radius  of  which  is  one  and  a  half 
times  its  thickness,  without  sign  of  fracture. 

11.  For  each  contract  four  standard  test-pieces,  and  one 
additional  for  each  50,000  lbs.  of  wrought-iron,will,  if  required,  be 
furnished  and  tested  by  the  contractor  without  charge^  and  if 
any  additional  tests  are  required  by  the  purchaser  they  wiU  be 
made  for  him  nt  the  rate  of  Hve  dollars  each  ;  or,  if  the  contractor 
desires  additional  tests,  tliey  shall  be  made  at  his  own  expense, 
under  the  supervision  of  the  purchaser,  the  quality  of  the  material 
to  be  deterniiiu'd  bv  the  result  of  all  the  tests  iu  the  manner  set 
forth  in  the  fnllowing  clause. 

12.  'Die  respective  retpiiienirnts  stated  aiv  for  an  average  of 
*he  tests  for  each,  and  the  lot  of  bars  or  plates  from  which  samples 
were  selected  shall  be  accepted  if  the  tests  give  such  average 
results;  but  if  any  test-piece  gives  results  more  than  4  per  cent, 
below  the  requirements,  the  particular  bar  from  which  it  was 
taken  may  be  rejteted,  but  such  test  shall  be  included  in  making 
the  average.  If  any  test-piece  has  a  manifest  flaw  its  test  shall 
not  be  considered.  For  each  bar  thus  giving  results  more  than 
4  per  cent.  Ix  low  the  requirements,  tests  from  two  additional  bars 
shall  be  furnished  by  the  contractor  without  charge,  and  if  in  a 
total  of  not  more  than  ten  tests,  two  bars  (or  f  or  a  larger  number  * 
of  tests  a  proportionately  greater  number  <»f  bars)  show  results 
more  than  4  per  cent,  below  the  requirements,  it  shall  be  cause 
for  rejecting  the  lot  from  which  the  sjuuple-bars  were  taken. 
Such  lots  shall  nf)t  exceed  20  tons  in  weight,  and  bars  of  a  single 
pattern,  plates  rolled  in  universal-mill  or  in  grooves,  and  sheared- 
plates,  shall  each  constitute  a  separate  lot. 

13.  The  inspection  and  tests  of  the  material  will  be  made 
promptly  on  its  being  rolled,  and  the  quality  determined  before 
it  leaves  the  rolling-milL  All  necessary  facilities  for  this  purpose 
shall  be  a£fbrded  by  the  manufacturer;  but  if  the  inspector  is 
not  present  to  make  the  necessary  tests,  after  due  notice  given 
him,  then  the  contractor  shall  proceed  to  make  such  number  of  tests 
of  the  iron  then  being  rolled  as  may  have  been  agreed  upon ;  or,  in 
absence  of  any  special  agreement,  the  number  provided  for  in  clause 
11,  and  the  quality  of  such  material  shall  be  determined  thereby. 

♦t2 
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14.  A  Tariation  in  crosB-sectioii  or  weight  of  rolled  material  o£ 
more  than  2  J  %  from  that  specified  may  be  cause  for  rejectkm. 

Agreed  to  by  the  Keystone  Bridge  Co.,  FhoBniz  Bridge  Cou» 
Union  Bridge  Co.,  Edge  Moor  Iron  Co.,  New  Jersey  Steel  and 
Iron  Co.,  Passaic  Kolliiiii:  Mill  Co.,  Detroit  Bridge  and  Iron 
Works,  Morse  Bridge  Co.,  Massilon  Bridge  Co.,  Cofrode  and 
Savior,  John  F.  Alden,  C.  J.  8chutz,  and  D.  H.  Andrews.* 

This  Aiiiciican  specituation  is  most  admirable  in  its  complete- 
ness, and  deserving  of  the  highest  regard.  Next  in  merit  to  it  J 
place  the  South  Australian  and  recent  New  South  Wah's  -ptMiifi- 
cations,  and  the  rest,  in  racing  }>arlance,  nowhere.  Could  the 
American  specification  be  generally  introduced  into  Australiiiu 
practice  it  would  be  a  very  great  advantage.  I  fear,  however,  its 
elaboration  and  complication  would  be  objected  toby  oontracton. 
As  a  concession,  therefore^  I  woold  soggest  a  specification  more 
on  the  lines  of  tiie  late  South  Australian  ones,  as  foUows : — 


For  Iron  Bridges,  Koofs  and  S^ilar  Strugturbs. 


Leii'^t  t-IotiKTition  «■ 
6  iu.  t«ibt-pi0oe. 

Bound,  square  and  flat  iron,  of 
not  more  than  4  sq.  in.  section 

50,000  lbs. 

18  per  cent. 

Anffle  channel,  tee  and  girder, 
also  flats  of  more  than  4  sq.  in. 
tection  ... 

47,000  lbs. ' 

12  per  cent. 

flates  under  24  in.  wide  along 

^^VftlSL 

.  45,000  lbs. 

1 

8  per  cent. 

Plates  imder  24  in.  wide  across 
grain 

40,000  lbs. 

4  per  cent. 

Plates  above  24  in.  wide  al<mg 

m^^irftXJH                                                    mmm  mmm 

45,000  lbs. 

U  per  cent. 

Plates  above  24  in.  wide  across 

...  • 

^pXM&>                 «••  ••• 

40,000  lbs. 

8  per  cent. 

1 

In  compiling  this  proposed  set  of  standards,  I  have  followed 
particulars  given  by  all  good  authorities  accessible  to  me,  checked 
by  a  number  of  original  experiments  of  my  own,  made  by  means 
of  the  University  testing  machine.  In  adopting  elongation  rather 
than  contraction  of  area  as  a  messure  of  ductility,  I  have  been 
guided  by  the  American  practice^  and  also  by  my  own  ezperiencCy 
whifli  is  tint  ''InnLratioii  can  V)0  nieasured  with  greater  ease  and 

•  Lxtnujted  from  ^OeiienU  Speciflcatioiw  for  Highway  Bridges  In  UofiMid  SteeL"  'Btj 
J.     L.  Waddall,  COnndtiiig  Bridgv  BugiiiMr,  Euimi  City,  Mo,  United  Stslw. 
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certainty  than  contraction  of  area.  I  have  left  out  the  require- 
ment as  to  elastic  lunit  which  occurs  in  the  American  speeifica- 
tion%  because  I  fear  it  would  be  perplexing  to  the  majority  of 
those  that  have  to  use  the  specifications,  and  further,  because  I 
have  never  yet  found  an  iron  good  in  respect  to  tenacity  and 
elongation  that  was  not  also  up  to  the  American  standard  as  to 
elastic  limit. 

In  actually  testing  the  material  certjiin  precautions  are  neces- 
sary. If  possible,  recourse  should  be  had  to  a  proper  testing 
macluiif,  such  as  exists  at  the  Sydney  or  Melbourne  University. 
Failing  this,  exteniporised  machines  nmy  be  used,  but  in  this  case 
great  care  must  l)e  taken  to  ensure  a))sence  of  friction,  accuracy 
of  leverage,  and  gradual  application  of  load  without  shock  or 
vibration.  The  preparation  of  the  test-pieces  also  requires  care, 
and  my  own  experience  ol  the  dtflleulty  of  getting  proper  test- 
pieces  made,  especially  in  the  case  of  flat  bars  or  plate-ixon,  has 
induced  me  to  have  a  special  milling  machine  constructed, 
whereby  the  test-pieces  can  be  properly  prepared  under  my  own 
■upervision.  Specimens  of  the  work  of  this  machine  are  upon 
the  table. 

Tabular  Statement  of  Specified  Tests  of  Cast  and 

Wkouqut  Ibon. 


1.— Cast  Ibox. 


• 

Span. 

Trati-vor^e 
lUiueiisiuiiii. 

Baaldne   

8:ft. 

1  in.  sq. 

470  to  1066 

Trautwine   

• 

3  ft. 

1  in.  sq. 

500  to  900 

Stoooy  ... 

8ft. 

1  in.  sq. 

847 

Victorian  AV'ater  Supply 

3  ft. 

1  in.  sq. 

672 

South  Australian  Bailways 

8  ft. 

1  in.aq. 

784 

American  Bridge  Companies 

4ft.  6in. 

1  in.  sq. 

600 

Anthor^B  own  teste 

•  •  • 

8  ft. 

1  in.aq. 

700  to  1050 

N.S.W.  Railways- 

Pen  rith  Bridge 

•  •  • 

3  ft. 

2  in.  X  1  in. 

• 

3024 

Victorian  Water  Supply 

8  ft. 

2in.x.lin. 

8860 

Prof.  Warren's  highest 

•  •• 

3  ft. 

2  in.  X 1  in. 

3136 

Anthor'i  own  teste ... 

8  ft 

2  in.  X 1  in. 

2116  to  2860 
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2.— Wbou«bt  IwMr. 


I 

Tenacity. 

Klougatiou. 

Cootracfcioa  at 

vietonaB  BAilways^ 
Itt  spedfioation 

ViGtx>rian  Kail  ways— 

znd  specifioatioiL        . .  ^ 

44JSOO  i 

'lOperoent. 

— 

44,800 

7 

N.D.W.  Hallways —  ' 
Peuritli  Bridge 

56,000 

10 

N.8.W.  Bailwajs— 

Koct^nt  tpixuficatunit 
tee  and  angle 

50,000 

9  to  12i  „ 

1 

1 

15  per  cent. 

^^Itt^O 

46,000 

0  to  12i 

10   M  i 

South  Australian  Kailways— 
Earlier  specincatioii, 
general  pnxpoee  inm 

49,280 

! 
1 

•iTiavea  ••• 

47»040 

8-8 

Angle  irona    ...  ... 

40,280 

8-8 

luTete  and  bolts 

53,760 

16-7 

Beoent  nwdflcatkm, 
general  porpoae  iron 

M  0%  AAA 

40,280 

Plates  along  grain  ... 

47,040 

— 

10  per  cent.  1 

Plates^acroei  grain  ... 

40,820 

5 

Angle     channel,  tee 
girder  St  flats  over  Sin. 

49^ 

13 

Bound,  square  &  flata 
under  in  

53,760 

1 

20     „  1 

For  American  teats,  see  body  of  paper. 


3.— NOTES  ON  THE  SUBJECT  OF  TOWN  DRAINAGE. 
By  William  Pabkeb,  Assoc.  M.Inst.C.£. 

[Abstract*'] 

Thb  aathor  points  ont  that,  while  in  the  near  future  a  proper 
system  for  the  conveyance  and  purification  of  sewage  will  be 
iMiopted  by  all  towns  of  any  size  in  the  colony,  yet  a  considerable 
time  must  elapse  before  this  is  done.    In  the  meantime,  a  great 
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deal  of  work  will  have  to  be  carried  out  by  the  municipalities  in 
the  extenaion  and  improvement  of  their  present  arrangements. 
If  this  work  is  carried  out  piecemeal,  as  at  present,  it  will  be 

almost  impossible  to  incorporate  it  afterwards  in  general  schemes 
for  applying  the  separate  system.  The  author  advocates  an 
intelligent  foresight  heing  now  exercised,  and,  where  possible, 
complete  schemes  for  sewerage  being  prepared,  so  that,  as  far  as 
possible,  all  future  work  could  lie  earned  out  on  permanent  lines, 
liy  this  means  it  would  be  p<jssible  to  avoid,  in  a  great  measure, 
the  he^ivy  loss  experienced  at  home  in  carrying  out  new  sewerage 
works,  of  having  either  to  discard  or  radically  alter  existing 
sewers.  As  the  metho<ls  of  purification  best  suited  to  this  colony 
are  those  of  treatment  upon  land,  preparations  for  the  future 
should  include  the  early  acquisition  of  sites  for  sewage  farms. 
In.  England  enormous  sums  have  had  to  be  paid  by  some  towns 
to  landowners  holding  the  monopoly  of  land  on  which  the  sewage 
of  towns  could  be  treated  by  gravitation,  and  in  this  colony  sites 
for  sewage  farms  might  now  be  obtained  at  prices  much  short  of 
those  which  will  have  to  be  paid  in  ten,  or  even  five^  years  from 
the  present  tima   

4.— GAUGING  OF  RIVERS. 
By  GsoBOB  GoBDOV,  M.ImitC.S. 

[Al'sinuL] 

The  object  of  the  paper  w;is  to  draw  the  attention  of  engineers 
specially  to  some  possible  disturbing  elements  in  the  observations 
from  wliich  the  volume  of  discharge  of  large  rivers  is  reckoned. 
After  describing  the  difficulty  of  obtaining  accurate  measure- 
ments of  the  velocity  by  means  of  floats,  and  the  superiority  in 
meet  cases  of  measurements  made  by  current  meters,  notwith- 
standing some  difficulties  insepirable  from  use  of  the  latter,  the 
paper  touched  on  the  selection  of  such  a  site  for  the  observations 
as  would  reduce  the  errors  to  a  uiinimum,  and  then  proceeded  to 
treat  of  th(>  disturbances  in  the  gaugings  caused  by  the  curve 
of  the  Hood-wave,  as  well  as  by  freshes  in  the  tributaries 
and  by  outdtms  from  the  main  river  into  ana-braachei  and 
swamps,  and  of  the  means  of  applying  the  necessary  corrections, 
as  well  as  of  some  methods  by  which   the  observations  are 
facilitJited.     The  uutiior  pointed  out  the  necessity  of  frequently 
repeated   measurements    of   the    sectional    area    and  velocity 
owing  to  the  fretiuent  changes  of   tiie   river-bed  during  HcxkIs, 
and  expresse*!  the  opinion  that  IxKlies  who  had  the  control  of 
rivers  should  be   recjuired   to   furnish  reliable   returns  of  the 
discharge  of  rivers  at  all  times.     A  hope  was  also  expressed  that 
the  Governments  of  the  colonies  would  in  time  be  induced  to 
establish  such  recording  stations  on  all  the  principal  rivers  as 
would  furnish  results  of  observations  that  would  be  of  use  not 
only  for  practical  but  also  for  scientific  purposes. 
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6— IRRIGATION  WORKS  IN  AUSTRALIA :  HOW 
THET  MAT  BE  MADE  REMUNERATIVE. 

Bj  W.  W.  CULCHBTH,  M.Ill8t.C.£. 

1 .  The  main  deductions  on  the  points  dealt  with  in  this  p^fMr 
may  be  briefly  summarised  as  follows : — 

(a)  If  irrigation  is  entirely  optional,  the  landowners  being 
quite  free  to  take  the  water  or  not  as  they  like,  the 
revenue  derived  from  water-rates  is  not  likely  to  be 
suflicient  to  pay  interest  as  well  as  working  ezpeneea 
for  very  many  years  to  come. 

(^)  If  irrigation  be  made  in  a  measure  compulsory,  by  the 
landowners  having  to  pay  a  general  rate  to  enable  the 
Trusts  to  meet  their  engagements  with  the  Government^ 
a  speedy  extension  of  irrigation  may  be  expected. 

(c)  The  general  rate  for  the  payment  of  interest  should  be 

levied  from  the  commencement  of  operations.  It  would 
usually  be  a  low  rate  at  firsts  owing  to  payment  of  pert 
of  the  interest  only  being  then  required. 

(d)  The  instalments  of  interest  payable  should  increeee 
yearly  by  equal  increments,  and  should  not  depend  in 
any  way  on  tiie  area  irrigated. 

{e)  The  landowners  must  agree  to  pay  two  charges — one^  a 
general  rate  to  meet  interest  on  loan,  to  be  paid  by  all ; 
and  the  other  to  defray  working  expenses,  to  be  paid  by 
those  only  to  whom  water  is  supplied. 

(/)  Further  concessions  regarding  payment  of  interest 
should  be  made  only  on  condition  that  a  general  rate  is 
levied  to  meet  the  charge. 

(^)  The  appointment  by  the  Government  of  experts,  one  to 
advise  the  Trusts  which  are  in  difiiculties  how  to  regulate 
their  operations,  and  the  other  to  advise  the  farmers 
how  to  use  the  water,  would  probably  do  much  good. 

2.  An  endeavour  was  niarle  in  the  paper  to  show  how  the  Trusts 
may  cari-y  out  the  Uisk  which  they  undertook  to  perform,  and  for 
whicli  they  have  been  constituted,  in  a  manner  that  is  likely  to 
result  satasfactorily  to  all  concerned.  '  The  works  should  be 
managed  on  commercial  principles,  and  not  as  ordinary  municipal 
institutions.  A  competent  manager  should  be  appointed,  and 
interfered  with  as  little  as  possible.  An  Irrigation  Trust,  formed 
under  the  Act^  is  really  a  company,  the  liability  of  which  is 
finli^itiMl,    All  the  landowners  in  the  district  are  shareholden^ 
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anct  a  general  rate  is  merely  a  call  made  hy  the  directors  (who 
are,  in  this  case,  termed  commissioners)  to  meet  certAin  liabilities. 
Xhe  profits  are  obtained  in  the  increased  value  of  all  property  in 
tHe  district. 

r~  3.  The  points  that  the  Trusts  need  to  bear  in  mind  to  enable 
them  to  meet  their  liabilities,  or,  at  least  to  put  them  in  the  best 
position  to  do  so,  are — 

(a)  All  the  landowners  should  be  prepared  either  to  take 
the  water,  or  to  dispose  of  their  share  to  those  who  may 
wish  to  take  it. 

(^)  Water  sliould  he  taken  bv  the  landowners  in  turn  as 
arranu'ed  bv  the  Trust,  All  should  take  their  chance 
of  any  deticiencv  occurring;  on  the  dates  tixed  for  them. 

(f)  Payment  should  be  made  for  the  water  for  the  season, 
whether  used  or  not. 

(i/)  In  any  case  of  special  hardship,  owinjr  to  a  short  supply, 
the  Trust  niii^ht  remit  the  whole  or  part  of  the  water- 
rates,  but  not  the  general  rate  to  meet  charges  for 
interest. 

4.  For  ad(){)tion  by  the  Trusts,  the  following  suggestious  are 
made  with  a  view  of  obtaining  the  best  results  ; — 

(a)  All  outlets  to  be  designer!  to  deliver,  as  nearly  as  possible, 

the  same  quantity  of  water  in  a  given  tima 

{fi)  The  whole  district  to  be  subdivided  into  areas  of  a 
convenient  size,  say  for  instance  80  acres,  each  to  have 
its  own  outlet.  The  large  selections  would  then  have 
several  outlets,  while  two  or  three  of  the  small  selec- 
tions could  have  one  outlet  between  them. 

(^)  Lists  should  be  prepared  at  the  commencement  of  a 
season  showing  the  dates  on  which  each  outlet  could 
be  opened. 

(d)  Each  outlet  to  be  kept  open  (if  required)  for  a  certain 
time  onlv,  sav  24  hours,  on  the  dates  mentioned  in  the 
list^  and  at  all  other  times  to  remain  closed. 

5.  The  Victorian  Irrigation  Trusts  were  started  on  a  system 
that  was  likely  to  lead  to  the  best  results.  The  Trusts  seem, 
however,  to  have  failed  to  realise  the  magnitude  of  the  task  that 
lay  before  them,  and  finding  themselves  in  difficulties  are  now 
asking  for  concessions  from  the  Government^  which,  if  granted 
unconditionally,  will  not  assist  in  improving  matters.  They  are 
more  likely  to  induce  greater  laxity,  and  render  further  conces- 
sions necessary  at  no  distant  period.  Before  concessions  are 
thought  of  in  the  case  of  any  Trust,  a  special  enquiry  might  well 
be  instituted  with  a  view  of  ascertaining  the  causes  of  the  Trust's 
inability  to  carry  out  its  engagements. 
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6.— THE  LAYING  OUT  OF  TOWNS. 
By  John  Sulmav,  F.B.I.B.A. 

A  TYPICAL  Australian  t<jwn  is  made  up,  like  a  chessboard,  of 
a  number  of  co-equal  squares  or  rectangles.     The  chief  merit 
of  such  a  plan  is  its  simplicity,  and  the  ease  with  whiok  the 
work  of  the  surveyor  can  be  performed.   The  defects  are^  how- 
ever, many,  and  it  is  a  thousand  pities  that  a  woric  of  such  groat 
importance  to  the  future  millions  of  Australia  should  bepeifomied 
with  so  little  thought  and  care.  Unfortunately,  the  plans  of  mor,i 
of  our  existing  towns  are  fixed  beyond  the  possibility  of  radical 
alteration,  but  there  are  many  more  yet  to  be  located  where  now 
the  gum-tree  grows,  and  suburbs  to  be  formed  on  sites  at  present 
innocent  of  the  suneyor's  |>eg.    In  these,  at  least,  we  may  avoid 
past  errors,  and  make  some  attempt  at  a  more  rational  system.  How 
such  a  desiniljle  end  is  to  be  attained  I  hope  to  point  out  very 
briefly  under  tlie  five  headings  of  "  Locaticm,"  "Utilisation,  '^ 
*' Decoration,"  "Legislation,  '  and  "  Kcaliisation/' 

Location. 

In  the  first  place  a  town  should  only  be  laid  out  where  the 
conditions  for  its  growth  are  present,  such  as  a  considerable  area 

of  surroundin<i:  agi  icultaral  LukI,  subterranean  mineral  wealth,  or 
at  points  suitable  for  trade^  like  the  convergence  of  highways,  an 
important  railway  junction,  or  a  point  of  shipment.  Too  often 
these  conditions  are  wanting,  and  then  (if  of  Government  origin) 
it  is  a  direct  loss  to  the  community  ;  if  privately  promoted  it  is 
still  a  loss,  but  indirectly  through  individuals.  A  comparison  of 
the  countrv  mai)s  with  the  c»)untrv  itself  will  show  manv  an 
apparently  extensive  town  still  covered  with  thick  brush  fi\>m 
which  even  the  surveyor's  pegs  have  totally  disappeared. 
Granted,  however,  the  necessary  conditions  for  growth,  the 
natural  healthiness  of  the  site  is  the  next  point  to  consider. 
Much  may,  no  doubt,  be  done  by  the  skill  of  engineers  to 
improve  an  unhealthy  site ;  but  in  a  new  country,  where  the  land 
is  pmotically  unlimited,  it  is  little  short  of  a  crime  to  permit  auy 
town  to  be  formed  which,  from  its  location,  will  encourage  disease. 
The  most  patent  evils  to  guard  against  are  swampy  or  Hooded 
land  and  an  impervious  sub-soil.  Of  the  former  there  are  by  far 
too  many  examples,  I  will  describe  one.  In  a  rich,  agricultural 
district  of  the  parent  colony  a  (iovernment  township  was  laid  out 
many  years  ago  on  rising  ground  ne.ar  the  banks  of  a  river.  The 
upset  price  was  low,  but  just  on  the  other  side  of  the  stream  a 
large  area  of  land  was  possessed  by  a  drunken  old  settler,  which 
was,  however,  Hooded  in  wet  sea.sons.  iSo  far  as  position  was 
concerned  either  bank  would  serve^  as  the  river  was  bridged. 
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Cheapness,  however,  won  the  day,  and  the  flooded  land  waa 
pumchaeed  in  blocks  at  the  price  of  a  bottle  of  nun,  by  ignorant 
new  chums,  and  on  it  the  town  was  built.    Every  few  years  the 
river  comes  down  a  banker,  covers  the  town  several  feet  deep  in 
mud  and  water,  and  leaves  behind  a  legacy  of  who  can  say  how 
tnuoh  suffering  and  death.    Now  the  inhabitants  are  petitioning 
for  extensive  woMcs  of  embankment,  and  in  course  of  time  will, 
no  doubt,  obtain  a  large  grant  of  public  nioney  for  the  purpose. 
If   surface  unsuitability  is  thus  ignored,  what  may  we  expect 
when  the  su))Soil  is  in  question  ?    Its  importance  as  l^earing  on 
the  healtli  of  a  town  can  scarcnlv  lie  exau:L;erate(l,  but  it  !-art*lv 
receives  a  thought.    As  a  flagrant  example,  I  will  describe  a 
noted  health  resort.    Pictures<jue  hills  surround  a  green  valley  on 
ahiiost  every  side   The  surface  soil  is  loamy  and  fairly  pervious,  Init 
at  eight  to  twelve  feet  in  depth  an  impervious  bed  of  clay  under- 
lies the  whole  of  the  Talley.   At  any  point  water  inay  be  reached 
by  digging  to  that  depth,  and  above  this  clay  bed  the  town  is 
laid  out.   At  present  it  is  little  more  thkm  a  large  village,  but 
when  its  vacant  lots  are  filled  up,  and  the  surface  soil  is  choked 
by  impurities,  what  will  be  the  death-rate  of  that  place  f  An 
expensive  system  of  land  drainage  at  the  public  cost  will  be  an 
absolute  necessity  to  palliate  the  evil  of  wrong  selection,  thooghit 
can  never  be  a  cure,  and  the  worst  of  it  is  that  a  few  miles  away, 
on  the  most  direct  route,  there  is  land  possessing  all  the  requisites 
of  a  healthy  site,  except  that  of  railway  communication,  which 
was  engineered  on  to  tlie  inferior  latul  by  political  influence. 
Assuming,   however,   thf   natuial   ht^althiness  of   the  site,  its 
artiticial  pn'servatinn  when  occupier]  l»y  a  large  population  is  the 
next  ])oint  to  consider.    Three  conditions  are  essential  viz.:  —  An 
abundant  supply  of  good  water,  at  a  suthcient  elevation  ant  I 
within  a  reasonable  distance,  adequate  surface  drainage  for  storm 
waters,  and  levels  that  will  permit  of  a  system  of  underground 
sewers  with  a  suitable  outlet  and  area  of  land  for  the  disposal  of 
the  effluents.    How  few  of  our  towns  possess  all  these,  and  how 
many  lack  them  t 


Utilisation. 

• 

The  typical  mode  of  sub-division  I  have  already  alluded  to, 

and  it  is  very  u.seful  from  the  "pay  your  money,  take  your 
chcMoe,"  and  do  as  you  like  "  point  of  view.  Blind  chance 
in  such  a  case  determines  the  future  of  eacli  street  or  block,  and 
the  game  of  "  beggar  my  neighbour "  i.s  too  often  played  by 
adjoining  owners  with  opposing  views  or  interests  in  the  buihlings 
they  erect.  It  is  a  case  of  individualism  run  mad.  AtkI  wit li 
no  better  result  than  that  in  th«>  course  of  years,  and  after  many 
rebuildings,  some  kind  of  order  and  classification  will  have  been 
evolved  out  of  the  chaos  of  the  commencement.    Whereas  it 
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should  not  bp  forgotten  a  rnodern  town  is  an  or<»anism  with 
distinct  functions  for  its  different  members  requiring  separate 
treatment,  and  it  is  just  as  easy  to  allot  these  to  suitable 
positions  at  first,  as  to  allow  them  to  l>e  shaken  with  more  or  le«y> 
difficulty  into  place,  while  the  final  result  obtained  under  the 
latter  system  is  not  to  be  compared  with  that  of  the  first — either 
on  the  score  of  conTenience,  utility,  or  heauty.    It  will  be 
oonoeded  without  dispute  that  the  centre  round  which  town  life 
revolves  is  the  seat  of  its  government^  hence  the  town-hall  should 
be  allotted  the  best  and  most  c^tral  position.    Closely  adjoining 
it  sites  should  be  reserved  for  other  public  buildings,  such  as  the 
postoffice,  court-house,  and  district  land  offic^  and    near  by 
opportunities  should  be  given  for  the  erection  of  semi-pi&blic 
buildings,  such  as  banks,  offices  of  public  companies»  theatres,  and 
places  of  amusement,  hotels,  clubs,  and  possibly  one  or  two 
churches,  though  the  latter  are  best  located  in  the  residential 
districts.    The  l)uildings  most  used  by  the  population  would  thus 
be  ;,M'<)uped  together,  and  a  great  saving  in  traffic  etfVcted,  as 
conip.ired  with  the  present  plan  of  haphazard  distribution.  To 
prevent  congestion,  the  absolute  centre  should  form  an  open 
reserve,  and  from  this  broad  and  direct  roads,  or  boulevards, 
*     should  radiate  to  the  surrounding  country,  the  railway  station,  or 
navigable  river.    The  exact  lines  these  should  take  can  tiolj 
be  determined  after  careful  study   of  each  speci6e  case. 
Now  fill  in  between  these  radiating  boulevards  with  ordinary 
streets,   and    with  the   addition  of   a    few    diagonal  lines 
we  shall  obtain  a  plan  far  more  useful  for  inter-oommuTiication 
than    any   arranged    on   a    rectangular   basis.     In    fact,  it 
will  resemble  that  marvel  of  ini;enuity,  a  spider's  web,  than 
which  nothing  could  be  better  devised  for  rapid  access  to  all 
parts  of  its  surface.    Immediately  around  the  central  nucleus  the 
business  (|uarters  would  be  located,  while  retail  trade  would 
naturally  exten<l  for  some  distance  along  the  main  arteries  of 
traffic ;  and  farther  out^  as  the  spaces  between  the  main  lines 
became  wider,  the  residental  quarters  would  6nd  their  place. 
But  these  should  not  be  extended  too  far  without  a  break,  and  if 
the  admirable  example  of  Adelaide  could  be  followed  by 
introducing  a  belt  of  parklands,  the  gain  to  the  health  cl  the 
town  or  city  would  be  great.    Beyond  this  belt  of  open  ground, 
AS  the  town  increased  in  size,  suburbs  would  naturally  spring  np^ 
and  these,  according  to  local  conditions  of  soil,  elevation  and 
accessibility  to  rail  or  water  communication,  would  naturally 
sub<livide  themselves  into  residential  or  manufacturing.    One  of 
the  latter  should,  in  all  cases,  be  restricted  to  the  use  of  noxious 
trades.    The  question  how  far  the  heart  of  the  town  should  be 
placed  from  the  railway  or  river  is  an  open  one,  and  it  would 
probably  result,  in  many  ctises,  that  rail  or  river  would  form  a 
chord,  cutting  off  a  considerable  part  of  the  complete  circle.  The 
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foregoing  ideal  sketch  assumes  a  fairly  level  site,  but  where  this 
condition  is  absent  the  j^'raflieiits  should  be  most  carefully  con- 
sidered. And  here,  again,  the  c^ust-iron  uniformity  of  the  choss- 
board  type  shows  its  entire  unsuitability  to  varying  natural 
citnditions.  I  have  in  my  minds  eye  ludicrous  examples  of  this. 
For  instance,  there  is  a  fairly  level  cathedral  citv  in  Xew  South 
Wales,  possessing  towards  one  corner  a  steep  hill  from  which 
there  is  a  beautiful  view.  This  would  have  formed  a  most 
admirable  reserve,  but  it  so  happens  that  two  streets  intersect 
exactly  at  the  top  of  the  hill.  They  are  too  steep  for  traffic,  and 
hence  the  town  council  is  compelled  to  laboriously  cut  away  the 
very  boon  which  nature  had  provided  the  city  wiUi.  Again,  at  a 
health  resort  on  the  Blue  Mountains,  most  irregular  and 
diversified  in  contour,  the  cbess-lx)ard  plan  has  produced  streeta 
up  and  down  which  it  is  difficult  even  to  walk,  and  for  horse 
traffic  they  are  practically  impassaible,  whereas  by  the  use  of 
curved  roads  following  the  natural  contiguration  of  the  hills,  easy 
gradients  could  have  been  obtained  at  a  tithe  of  the  cost  for 
construction,  and  they  would  also  have  been  immeasurably  more 
useful  to  the  inliabitauts. 

• 

Decoration. 

The  beaui^,  or  otherwise,  of  town  or  city  must  have  an  effect 
on  its  inhabitants.  The  long,  unlovely  street  pictured  by  our 
poet  laureate  could  not  but  depress  even  the  least  sensitire  of  its 

residents,  and  the  evil  is  aggravated  when,  as  in  a  chess-lx)ard 
city,  the  streets  are  all  alike.  Now,  the  spider's  web  '  plan 
possesses  not  only  the  advantage  of  convenience,  but  also  of 
variety,  and  we  all  know  that  "variety  is  charming.''  Scarcely 
any  two  of  the  blocks  would  be  exactly  the  .sjune  size,  the  angles 
made  by  the  streets  with  eacli  other  would  <lifl*er,  and  these 
together  with  the  trapezoidal  allotments,  would  call  for  special 
treatment.  In  the  hands  of  an  architect  who  knows  how  to  use 
iif  an  irregular  site  hi  a  godsend.  Such  a  site  enables  him  to  get 
out  of  the  beaten  track,  and  design  something  fresh  and  original, 
while  even  the  tyro  cannot  make  his  structure  absolutely  like 
everything  else.  Then  as  to  the  streets — their  width  should  be 
ample,  both  on  the  score  of  health  and  beauty,  but  they  should 
not  be  all  the  same.  Taking  one  chain  as  a  minimum  for  side 
streets,  three  chains  are  not  too  great  for  the  main  arteries  or 
boulevards.  This  width  would  allow  of  their  subdivision  into 
three  roads,  with  intervening  footpaths  and  rows  of  trees,  the 
central  road  being  paved  for  hea\y  traffic  and  tram  lines.  There 
are  some  examples  of  this  type  in  Melbourne,  and  their  manifold 
advant^iges  will  he  more  and  mure  appreciated  as  jM)pulation 
increases.  And,  in  passing,  let  me  pay  a  tribute  of  praise  t^)  the 
vigorous  way  in  which  the  municipal  councils  of  Victoria  have 
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•carried  'out  tree-planting  in  the  streets,  and  in  that  l  ospaci 
Ballarat  may,  I  think,  be  awarded  the  place  of  honour.  In  com- 
parison, the  ntteinpts  made  in  the  other  colonies  are  bat  htM 

hearted,  though  I  hope  tlie  time  will  soon  come  when  they  .will 
emulate  the  goo<l  example  set  hy  Victoria.    Moreover,  the  iiititK 
(luetion  of  trees  in  lar^e  uuinbeis  in  tlie  heart  of  cities  is  a  wise 
sanitary  precaution,   for  the  carbonic  acid  gas  liunian  Vjeine^ 
exliale  is  absorbed   by  vegetation,  whicii  in  turn  gives  oti"  the 
oxygen  we  need.      Hitherto  1  have  (jnly  referred  to  straig^ht 
streets  set  at  irregular  angles,  let  me  now  put  in  a  word  as  to 
the  advantag(;s  <^  enrred  lines.     It  is  said  that  "  Nature  abhofs 
a  straight  line,"  and  so  does  art  unless  relieved  by  curves.    As  a 
source  of  beauty  the  curved  line  is  of  inestimable  value.  Imagiiie 
what  Collins  Street  would  be  without  its  undulation  of  sttrfaoe ! 
It  is  that  which  gives  it  tlie  charm  it  possesses.    On  a  level  or 
nearly  level  site  a  curve  in  plan  may  often  l>e  introduced  with  the 
greatest  advantage.    It  may  be  detined  formally  and  regularly  as 
in  a  quadrant  or  circus,  or  so  gentle  in  its  sweep  as  to  be  scarcely 
perceptible  at  the  lirst  glance.    Of  the  former  I  may  instance  the 
(juadrant  in  Regent  Street,  London,  and  the  latter  that  e\(juisite 
examjile  the  Higii  Stn-et  at  Oxford.     To  carry  the  ])rinci[.>le  still 
farther,   a  sinuous  line  niav  c>ccasionall v  be  found  service;ible 
where  local  conditions  permit,  and  of  this  there  is  no  liner  s^>eci- 
nien  in  the  world  than  the  Grand  Canal  at  Venice,  though  to  be 
sure  it  is  a  water-way,  but  for  all  that  is  the  chief  street  of  the 
city  of  the  sea.   The  Strand  in  London  is  another  eauunple,  and 
even  in  this  southern  hemisphere  I  may  refer  with  satisfsction  to 
the  irregular  lines  of  George  and  King  Streets  in  Sydney.    In  all 
these  the  continual  unfolding  of  fresli  views  is  the  great  chanu, 
and  for  my  part  I  am  devoutly  thankful  that  one  or  two  at  least 
of  the  old  Sydney  streets  were  formed  by  bullock-waggons  rather 
than  by  the  surveyor's  chain.    Their  narrowness  T  df>  not  defend, 
but  that  is  quite  another  matter.     Jn  planning  a  new  town, 
however,  it  should  never  be  torgotten  that  a  curve  ought  only  to 
be  laid  down  when  it  serves  a  practical  purpose,  and  in  nioix' 
cases  than  at  first  appear  likely  it  will  be  found  to  sei  ve  the 
purposes  of  conuiiunication  better  than  a  straight  line,  es]Mfcially 
in  easing  off  the  connections  of  one  street  with  another.     I  have 
already  alluded  to  reserves,  and  on  this  point  there  is  usually 
little  fault  to  be  found  with  Australian  townS)  as  &r  as  the  mere 
amount  of  them  is  concerned,  but  their  shape  is  neatly  always  the 
prosaic  square  or  rectangle,  in  which  there  is  no  beauty.  Further- 
more, the  worst  is  made  of  them  by  running  roads  along  the  four 
sides,  instead  of  leading  up  to  them.    Now,  instead  of  this,  in  the 
spider's  web  plan  there  is  the  possibility  of  introducing  reserves 
of  all  shapes  and  sizes,  and  so  securing  variety  of  form.  Again, 
wherever  a  number  of  streets  converge  there  should  be  an  enlarge- 
ment of  the  area,  with  a  refuge  in  the  centre.    \V  hat  this  means 
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ill  the  future  can  otily  be  realised  by  those  who  have  seen  and 
observed  the  planning  of  the  new  quarters  in  the  continental 
cities  of  Europe.  It  is  of  the  greatest  value  for  traffic,  and  of 
inestimable  worth  for  architectural  effect  And  of  theao  enlarge- 
ments the  central  square  or  reserve  would  of  neceHsity  be  the 
finest.  Suc)i  a  grouping  of  public  buildings  around  it  as  I  have 
suggested  would  give  importance  to  even  a  small  town,  and  form 
another  example  of  tli»*  value  of  combination  ns  opposed  to 
separation.  Together,  their  etiect  would  be  doubled ;  separated, 
it  would  be  halved. 

Lboislatiok. 

Where  a  new  town  is  laid  out  on  Goverumeut  land  it  would  be 
easy  to  adopt  a  new  system  of  planning,  but  I  have  little  hope  in 
this  direction.    The  bonds  of  routine  are  too  strong.    In  those 
laid  out  by  private  enterprise,  the  principal  and,  I  may  almost 
say,  only  aim  is  to  produce  the  greatest  cash  return  at  the  lowest 
outlay.     At  present  it  is  believed  this  may  be  done  by  the 
rectangular  system.     On  the  ground  of  the  public  healtli  and 
well-being,  I  think  it  is  perfectly  legitimate  that  the  almost 
absolute  freedom  to  lav  out  a  town  anywhere,  and  in  anv  fashion, 
should  b(t  somewhat  liniited,  anrl  such  limitation  would  prov»»  in 
the  end  a  gain  to  the  j)roinot('rs  as  well  as  to  the  public.    I  would 
therefore  suggest  the  follow  in  if  l  ogulations  as   reasonable  : — ^1. 
That  the  erection  of  buildings  for  liuni;in  occui)ation  be  absolutely 
prohibited  on  flooded  land  ;        Tliat  no  t^wn  bd  laid  out  on  soil 
of  unhealthy  character,  such  as  a  morass  or  over  an  impervious 
subsoil ;  3.  That  no  title  be  registered  for  any  allotment  less  than 
1.20th  of  an  acre  in  area,  and  that  no  lease  containing  a  building 
covenant  be  valid  for  any  site  of  less  area  (the  object  of  this 
clause  is  to  limit  density  of  population  and  insanitary  conditions); 
4.  That  the  area  of  streets  and  reserves  be  equal  to  one-third  the 
area  leased  or  sold  for  occupation ;  5.  That  no  town  or  suburb 
contain  a  greater  area  th.m  one  square  mile,  with  a  belt  of 
reserve*!  land  at  least  Jth  of  a  mile  in  width  Ijetween  the  same  and 
the  adjoining  suburb;   G,  That  before  any  land  is  sold  or  leased 
in  allot iiients,  if  less  than  one  acre  in  area,  official  sanction  to  the 
plans  1)'*  obtained,  and  that  this  sanctit»n  be  withhe'ld  unless  a 
satisfactory  scheme  of  drainage  and  water  sup}>ly  be  submitted  at 
the  same  time,  but  for  future  realisation.     At  the  present  time, 
when  it  is  beginning  to  be  understood  that  the  land  is  the  heritage 
of  the  whole  people,  and  its  absolute  ownership  is  permitted  to 
individuals  only  as  a  matter  of  convenience,  the  right  of  the 
community  to  enforce  provisions  against  misuse  is,  I  think, 
undoubted ;  and  when  this  misuse  takes  so  glaring  a  form  as 
originating  conditions  that  must  inevitably  tend  to  pro<luce 
diseases  it  is  the  al>solute  duty  of  the  State  to  interfere.    As  in 
medicine,  so  in  legislation,  "  Prevention  is  better  than  cure." 
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Realisation. 

The  scheme  I  have  propounded  is  no  ideal  one ;  it  is  quit« 
^vithin  the  sphere  of  practic.-il  politics,  and  if  anything  is  to  be 
done  a  commencement  should  be  made  at  once.     It  is  a  matter 
not  only  atlecting  one  colony,  but  all,  and  the  meeting  of  this 
Association  atl'nrds  tlie  opportunity  to  take  action.      A  recom- 
mendation to  the  (Tovernuient  of  each  colony  from  such  a  ImkIv 
as  the  (Jeneral  Council,  backed  up  by  the  personal  intluence  of  it^ 
members,  would  at  le.'ust  secuie  attention.    And  if,  at  the  sanj- 
tinie,  the  general  public  could  be  instructed  through  the  Press,  a 
great  advatice  would  become  possible,  more  especially  as  I  believe 
tiie  time  is  ripe  for  a  change.    The  evils  of  the  old  **  happy-go- 
lucky^  system  are  beginning  to  be  felt,  and  already,  in  at  least 
two  instances,  priyate  corporations  are  taking  the  initiative.  I 
refer  to  the  well  arranged  suburb  of  Kensington,  near  Sydney, 
the  plan  of  which  I  have  carefully  examined  and  can  highly 
recommend;  and  to  that  of  Hopetoun,  near  Melbourne,  of  which 
I  know  less.     The  plans  of  Kensington  were  designed  hy  an 
architect,  laid  out  by  a  surveyor,  and  checked  by  an  enirineer. 
This  is  as  it  should  l>e.    Tlie  architect  is  the  one  man  wlio  bv 
training  and  experience  coinljines  in  himself  a  knowledge  of  all 
the  conditions  of  town-planning,  and  to  him  should  1^  entrusted 
the  task  of  initiation.     He  is,  or  should  be,  conver.sant  with  ail 
kinds  of  buildings  and  their  requirements,  the  general  principles 
of  form  and  beauty,  the  devising  of  good  lines  of  access  and 
communication,  and  the  requirements  of  sanitary  science.  At 
the  same  time,  the  surveyor  should  be  jointly  associated  with  the 
architect,  as  he  has  a  practical  acquaintance  with  the  details  of 
laying-out,  and  would  naturally  carry  forward  the  scheme  to 
completion  in  the  lield  ;  while  the  engineer  comes  in  as  a  valued 
and  necessary  specialist  on  the  questions  of  drainage  and  water 
supply,  &c.     I  therefore  claim,  on  behalf  of  my  profession,  the 
honoured  position  we  once  occupied,  but  from  which  we  liave  been 
too  looL'  excluded,  viz.,  that  of  chit-f  designers  of  our  towns  and 
cities,  and  this  claim  is  being  recognised.    Those  shrewd  business 
n)en,  the  auctioneers  and  land  agents  of  Melbourne  and  Sydney, 
are  Ijeginning  to  appreciate  the  aid  we  can  give,  as  they  find  that 
it  />ajs.  The  field  &us  opening  is  one  that  will  require  the  highest 
skill,  and  may  well  satisfy  the  ambition  of  the  most  talented 
among  us ;  and  if,  at  the  same  time,  we  can  secure  the  aid  of 
such  legislation  as  I  have  indicated,  we  may  indulge  in  the  hope 
that  the  towns  of  the  future  will  far  surpass  those  of  the  present 
in  convenience,  healthfulness,  and  beauty. 


7.— ILLUMINATING  PUBLIC  ChOCKS. 
By  Stdnet  GiBBOirs,  F.O.S. 
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8.— SAFETY  APPLIANCES  ON  STEAM  BOXLEES. 
Bjr  A.  O.  Sachsb,  C.E.,  M.E.,  M.S.E.,  London,  F.R.Q.a 

The  paper  refers  particularly  to  the  perfunctory  manner  and 
penny-wise  pound-foolish  "  policy  in  which  steam  boilers  ai  e 
iiiounte<l  with  safety  appliances.  Mountin^^s  are  sometimes  uscmI, 
sometimes  not  (just  in  accordance  with  specitications),  irrespective, 
in  most  instances,  of  the  exact  capacity  or  requirements  of  the 
special  pattern  of  the  boiler,  its  method  ol  setting,  quality,  or 
land  of  f  ael  to  be  used,  and  other  local  peculiarities ;  and  thus  it 
is  that  the  same  siaed  mountings  ol  orthodox  patterns  are  placed 
on  boilers  ol  diflforent  sizes  and  pecnliaritiea. 

The  writer  refers  at  length  to  the  many  delects  in  the  desi<|^ 
and  adjustment  of  such  apparatus  as  are  now  in  use,  dilating 
particularly  on  the  unreliability  of  low  water  metallic  plugs 
and  whistle  alarms,  an<l  strongly  deprecates  the  crass  inatten- 
tion to  the  safety  valves,  and  the  unsuitability  of  some  of 
the  materials  of  thtnr  construction.  He,  moreover,  advocates  a 
dual  system  of  pressure  gauge  di;ils  and  water  glasses  ;  and 
expresses  a  high  opinion  of  the  value  of  a  late  invention  of  an 
automatic  safety  apparatus,  which,  by  meiins  of  a  float  a|)pliance, 
ingeniously  connected  with  a  battery,  an  alarm  is  given  to  the 
attendant  when  a  'Mow"  or  "high"  level  of  water  or  undue 
pressure  of  steam  is  attained,  and  if  required  registering  in  a 
manaj[;er^s  office^  or  other  convenient  position,  an  undeniable 
record  of  the  hdght  or  pressure  which  the  water  or  steam  had 
attained ;  the  probability  of  oxidation  to  contact  points  being 
obviated  in  this  invention  by  the  use  of  diminutive  merourjr 
baths. 

Such  a  system  as  the  latter,  he  predicts,  will  be  found  very 
valuable,  as  not  only  does  its  use  call  the  immediate  attention  of 
the  stoker  to  a  sense  of  his  duty,  by  the  alarm  (which  is 
sounded  at  low  water  level,  or  undue  pressure  limit,)  but,  if  this 
is  disregarded,  a  second  alarm  commences,  and  at  the  same  time 
records  a«5ainst  him  to  his  superior  officer,  thus  bringing  the 
culprit  immediately  under  the  notice  of  his  employer.  Finally, 
the  author  emphasises  the  importance  ol  a  strict  care  in  specifying 
all  steam  boiler  safety  fittings,  and  a  close  periodical  scrutiny  of 
their  adjustment  and  condition,  and,  in  conclusion,  advises  all 
intending  users  of  steam  to  erect  boilers  ol  larger  capacity  than 
is  actually  requisite  at  the  time,  so  that  easy  stoking,  a  thorough 
combustion  (and  consequently  an  economy)  of  fuel  will  be 
obtained  over  those  steam  boilers  which  have  to  be  driven  to 
their  utmost,  and  strained  in  being  made  to  give  forth  their 
maximum  power. 
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9.^00MPRESS£D  AIR  AS  A  MECHANICAL  MBDIUM 

IN  THE  EVAPORATION  OF  LIQUIDa 

By  A.  0.  Sachse,  C.E.,  M.E.,  M.S.E.  LoncL,  F.R.G.S.,  &c 

[Abstract.'] 

Ix  dealing  with  this  subject,  the  author  of  the  paper  pointed  out 
that  there  was  no  thoroughly  satisfactory  system  of  evaporating 
liquids  at  low  tem|>erntures  yet  engineered.  In  the  present  method 
of  boiling  by  open  heat  at  a  minimum  temperature  of  212  tleg.  F., 
he  explained  that  many  liquids  of  commercial  manufacture  were 
seriously  damaged,  principally  by  caramelifl&tion,  such  as  in  ths 
manufactare  of  sugar,  the  ooncentratiom  of  miljr,  meat  eztncti^ 
and  similar  substaiices  requiring  condensatioiL  After  giTing  a 
careful  consideratioii  to  the  vacuum-pan  systems,  the  anuor 
referred  to  extensive  experiments  conducted  by  him  durinpr  the 
past  1 2  years,  in  which  he  made  use  of  compressed  air,  injected 
into  the  body  of  a  liquid  (which  was  kept  at  a  temperature  of 
150  to  170  deg.),  to  produce  a  mechanical  or  artificial  ebullition. 

The  paper  dwelt  upon  the  success  of  these  trials  over  the 
vacuum  process,  and  called  attention  to  the  advantage  of  this 
system  in  regard  to  the  liquid  under  treatment,  beinj;  at  all  timrs 
exposed  to  view,  and  skimming  could  be  freely  practised  ;  whilst 
in  existing  vacuum  "double"  and  "triple"  eil'ects  the  i-emoval  of 
impurities  was  a  matter  of  impossibility,  which  was  most  injurious 
to  the  successful  manufacture  of  many  articles  of  food,  and  that 
in  some  districts  large  quantities  of  cold  water  for  yacuvm  main- 
tenance were  unobtainable; 

But  whilst  giving  the  compressed-air  process  much  praise^  he 
stated  that  the  mechanisms  now  to  be  obtained  for  deliveiing 
dry  air  under  pressure  were  unsatisfactory ;  and  as  air-pumps 
were  inefScacious  for  suppl3ang  large  quantities  of  air,  resort  had 
to  be  made  to  rotary  blowers,  which  latter  exhibited  many  dis- 
advantages, principally  on  account  of  the  great  noise  prcKluced  by 
them  when  working.  Contrary  to  his  expectations,  he  found  that 
hot  air  when  used  pro<luced  less  evaporative  results  than  that 
taken  in  from  the  ordinary  atmosphere.  He  advocated  a  cai*eful 
research  into  the  working  of  this  peculiar  system  of  evaporation, 
and  demonstrated  what  a  boon  its  successful  application  would 
prove  to  manufacturers  dealing  with  liquid  products  requiring 
condensation^  and  especially  so  to .  proprietors  of  small  installa- 
tionSy  where  the  heavy  cost  of  purchase  and  working  rendered  the 
adoption  of  the  vacuum  process  prohibitive. 
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10.— CONSTRUCTION  AND  MAINTENANCE  OF 

METALLED  ROADa 

By  WiLLiASi  Baoe,  M.C.E. 

Tn  deciding  M'hiit  construction  to  adopt,  one  must  consider  tlie 
nature  and  extent  of  the  traffic  upon  a  road.  What  is  required, 
in  addition  to  a  good  route  and  easy  gradients,  is  a  smootli 
surface,  sound  enou;j:li  to  carry  the  traffic,  and  one  that  can  be 
made  and  niaiutaitied  at  the  least  ultimate  cost.  Where  traffic  is 
light  the  natural  surface  may  answer,  or  by  small  expense  in 
<lrainage  and  formation  may  be  made  to  answer ;  as  the  traffic 
inereaseB,  it  may  be  necessary  to  use  selected  local  materials  to 
•cover  the  formation ;  and,  where  this  is  not  sufficient^  to  metal 

As  traffic  becomes  heayier,  repairs  and  renewak  become  more 
irequenti  until  ih»  metalled  surface  no  longer  satisfies  the  require- 
ment of  a  smooth  surface,  tiie  traffic  being  frequently  harassed 
during  the  progress  of  repairs,  and  the  ultimate  cost  comes  to 
exceed  that  of  a  more  permanent  road,  such  as  stone,  hardwood, 
or  asphalt  paving  upon  a  concrete  foundation. 

In  constructing  a  metalled  road,  tlie  bed  below  the  road  should 
be  sufficiently  sound  to  bear  the  traffic  without  sinking,  and  can 
generally  l>e  made  so  by  draining  and  consolidating  with  roller, 
or  otherwise,  before  putting  on  the  bed-metal.  Where  soft  clay 
or  sand  is  met  witli,  a  layer  of  loam  or  turf,  or  even  cut  scrub,  is 
often  sufficient  to  prevent  it  working  up  into  the  metal  bed.  It 
is  not  an  uncommon  practice  to  cover  sand  with  clay,  but  it  makes 
a  very  objectionable  foundation.  Sand  itself  is  a  good  founda- 
tion. It  should  be  prevented  from  working  up  into  the  metal 
from  below,  and  the  borders  should  be  co\  ered  to  prevent  it 
drifting  on  to  the  surface  of  the  metal.  The  same  curvature 
should  be  given  to  the  bed  as  you  give  to  the  finished  waiace  of 
the  roadway  ;  a  slope  of  about  1  in  30  from  the  edges  is  generally 
sufficient,  and  the  same  slope  should  be  given  to  the  border,  it 
any,  between  the  metal  and  the  channel  or  water-table. 

The  bed-metal,  when  properly  laid  and  consolidated,  should  be 
permanent  and  require  nu  maintenance ;  its  duty  is  to  act  iis  a 
foundation  to  bear  and  distribute  the  weight  of  tlie  traffic.  It 
need  not  be  of  so  hard  a  stone  as  the  surface-metal,  and  is  usually 
broken  to  a  larger  gauge — 3^-inch  and  4-incfa  metal  is  very 
commonly  used,  but  a  smaller  size  is  better.  It  should  be  well 
rolled  when  spread.  The  depth  depends  upon  the  nature  of  the 
trsffio  and  the  soundness  of  the  bed,  but  5  inches  is  deep  enoi^^ 
in  moat  cases.  If  schist  or  other  soft  stone  be  used  it  consoli- 
dates more  rapidly.  GkMxi  schist  metal  is  being  extensively  used 
lor  bed-metal  in  many  of  our  suburban  streets^  and  f^ives  very 
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good  results,  being  cheaper  than  bluestone,  more  elastic,  and 
quite  strong  enough  as  a  bearing  surface.  Occasionally  pitchim: 
is  necessary  where,  with  heavy  traffic,  the  lje<l  is  too  soft  to  War 
broken  metal,  but,  if  reported  to,  sliould  Ije  proper  Telfonl  pitx^hing, 
wedge-shaped  stones  on  e<lne,  with  the  narrow  edge  up|>ermost, 
laid  in  reguhir  courses  across  the  nmd,  i*ieaking  bond,  and  cnif- 
fully  hammer-packed  with  spalls.  Rough-pitching  is  a  good  deal 
used,  but  I  cannot  reconcile  it  with  my  notions  of  good  road- 
making. 

The  BurCace-metal  shoald'  be  of  a  hard  and  durable  material, 
and  requires  renewal  from  time  to  time  as  it  is  worn  away  hy  the 
traffic.  How  to  reduce  this  wear  to  a  minimum  is  one  of  the 
important  problems  of  road-making,  and  can  best  be  studied  hy 
observing  the  chief  causes  of  wear,  especially  those  due  to  faulty 
construction  or  insufficient  care  in  maintenance.  Until  a  rond 
is  consolidated,  the  metal  below  the  surface,  as  it  is  disturl>r<l 
by  traffic,  is  being  crushed  and  injured  ;  after  consolidation  this 
wear  ceases  as  long  as  the  upper  surface  or  skin  of  the  road 
remains  unljioken.  Any  loose  stones,  sand,  mud,  or  wat^r,  lying 
on  the  surface  increase  wear,  and  should  not  be  allowed  to 
remain.  Loose  stones,  projections  and  hollows  also  cause  con- 
cussion from  wheels  jwHsing  over  them,  and  tend  to  wear  and 
break  the  surface. 

The  surfiftce-metal  shoald  be  broken  to  a  small  guage^  2-incli,  or 
at  the  most,  2|-ineh«  Opinions  differ  as  to  the  relatiTe 
advantages  of  machine-broken  and  hand-broken  metal;  tlie 
advanti^  of  the  former  is  that  it  costs  less  and  consolidates  more 
rapidly  ;  on  the  other  hand,  it  is  claimed  that  it  is  not  so  cubical 
or  durable  as  the  latter,  beinj:^  injured  by  crushing  in  being 
broken  by  macliine.  The  hand-l)roken  metal  has  to  be  crushed 
by  traffic  or  roller  before  it  consolidates,  and  X  doubt  if  it  is  then 
any  more  durable. 

The  surface-metal  should  V»e  spread  and  rake<l  to  its  pro]>er  sec- 
tion, the  same  transverse  slope  beinggiven  as  to  the  bed;  large  stones 
should  be  broken  down  with  the  hammer;  the  road  should  then  be 
rolled  until  consolidated,  all  hollows  must  be  filled  up  as  they  appear, 
and  alter  partial  consolidation,  blinding  added  in  sufficient  quanti^ 
to  fill  all  interstices  in  the  surface ;  but  care  should  be  taken  in  the 
selection  of  blinding-material.  Screenings  from  the  stone  crusher 
answer  the  purpose  well,  and  so  do  some  loams  and  marls ;  but 
one  often  sees  most  objectionable  material  used,  such  as  8a&d» 
clay,  or  even  the  sweepings  of  gutters.  During  rolling  in  Sxy 
weather  it  is  often  necessary  to  water.  Want  of  sufficient  roUiug 
is  the  cause  of  many  of  our  bad  roads  ;  a  steam-roller  is  much 
more  rapid  and  eftectual  than  a  horse-roller,  and  is  an  economical 
investment  for  .any  municipality  spending  much  money  U|>ou 
metalled  roads,  if  the  bridges  and  roads  arc  good  enough  for  it  to 
travel  upon. 
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Roads  require  constant  care  atid  attention  to  keep  the  surface 
smooth.  Remove  loose  stones,  mud  and  dust,  attend  to  hollows, 
never  allow  water  to  stand  on  the  surface,  and  by  careful 
attention  to  drains  and  culverts,  keep  the  subsoil  well  draine<l 
and  the  suiiace-water  oti'  the  metal.  Maintenance-metal  should 
be  of  small  gauge,  certainly  not  more  than  2-inch,  and  is  added 
either  by  patching  and  darning,  or  by  sheeting  the  whole  muface; 
in  either  case  the  sarfsoe  to  he  treated  tbovSd  be  disturbed  by 
jncking,  and  the  patches  of  new  metal  should  be  frequently 
attended  to  until  they  have  consolidated.  Autumn  and  winter 
are  the  seasons  for  systematic  renewal  and  repair  of  iroad  surface^ 
spring  and  summer  best  for  construction. 

The  boixlers  between  the  metal  track  and  the  water-t.ables  or 
channels  should  be  kept  in  good  order,  to  encourage  light  traffic 
upon  them.  On  many  rojuls  they  caunot  be  used,  owing  to  the 
mitre  drains  not  being  covered. 

In  conclusion,  I  wish  to  draw  special  attention  to  the  axlvantiige 
of  using  metal  of  small  gauge,  and  of  consolidating  rapidly  by 
rolling  and  blinding,  continuing  the  rolling  until  the  road  is 
thoroughly  consolidated,  and  not  attempting  to  roll  too  greal*  a 
thickness  of  metal  at  once ;  and  to  the  great  economjn  of  constant 
instead  of  periodic  maintenance,  and  the  employment  cf  careful 
and  well-trained  maintenance  men. 


11.— THE  UTILISATION  OF  TIDAL  £N£BGY  AS  A 
CONTINUOUS  MOnVB  POWER. 

By  L  DiAMA3fT,  C.K 

[Ads/ract] 

Vabious  methods  have  been  invented  to  utilise  tidal  energy  as  a 
motive  power,  but  up  to  the  present  time  no  great  practical 
utility  has  beui  obtained.  There  are  two  prominent  difficulties 
in  utilising  the  power  of  die  tides.  1.  The  development  of  motive 
power  out  of  tidal  energy  is  only  possible  in  certain  localities. 
2.  We  depend  on  the  fluctuations  as  well  as  on  the  variable 
periodical  returns  of  the  tides.  With  regard  to  the  first  point,  we 
know  that  the  progress  made  in  usini;  electricity  modities  these 
conditions  gradually,  because  the  comparatively  costless  water- 
power  may  be  employed  to  generate  electricity,  which  may  be 
conveniently  conveye<l  or  stored  for  consumption. 

With  regard  to  the  second  point,  we  know  that  whatever 
means  have  been  adopted,  it  was  always  necessary  to  allow  a 
certain  period  of  rest  for  the  motors  in  order  to  obtain  any  effec- 
tive head  between  the  restrained  and  free  waters.   On  the  other 
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hand,  the  tides  have  their  own  variable  timesi  whieh  do  not 
conform  with  the  ordinary  hours  of  everyday  work.  The  object 
of  this  invention  is  to  overcome  the  last  ditticulties,  and  its  peonlinr 
feature  is  that  the  motors  do  their  work  continuously  withi»ut 
interruption,  consequently  we  become  independent  of  the  daily 
variations  of  the  tides.  This  method  consists  essentially  in  the 
employment  of  a  pair  of  reservoirs  formed  by  /i{/cj/  dams^ 
constructed  of  shutters  for  the  principal  tidal  dam  to  open  and 
dose  automatically  at  will,  an  arrangement  proposed  for  the  tur- 
bines (similar  to  tiiat  adopted  for  aocumttlatora),  in  forcing  wwter 
beneath  their  bearings  so  that  they  may  be  able  to  follow  the 
changing  level  or  the  sea  either  gradually  or  at  intervals.  Each 
dam  is  connected  with  turbines  or  other  water  motors  arranged 
to  work ;  when  the  water  is  flowing  into  as  well  as  flowing  oat  oC 
the  said  reservoirs. 

Through  gradual  and  alternate  emptying  and  filling  of  these 
two  reservoirs  the  motors  are  kept  in  motion  in  a  continuous 
and  uninterrupted  manner.  Both  reservoirs  are  able  to  produce 
a  certain  number  of  horsepower  during  thirty-six  working  hours. 

The  general  remarks  made  by  Mr.  Dian)ant  concern  the  con- 
struction of  the  reservoirs,  installation  of  motors,  and  the  con- 
struction of  a  temporary  bridge  along  the  breech  of  the  principal 
tidal  dam  in  order  to  lower  the  caissons  in  an  easy  and  conveni- 
manner. 


12.— DEVELOPMENT  OF  ABOHITECTURE 
AND  ENGINEERING. 

By  F.  C.  Jabritt. 

{AlntracL} 

As  science  is  simply  knowledge,  the  more  lucidly  that  knowledge 
is  conveyed  the  more  clearly  does  the  writer  evidence  the  mental 
process  by  which  he  has  worked.  The  advance  of  science  bos 
been  so  rapid  that  we  are  apt  to  nnder-estimate  the  undiscovered 
field  still  before  us.  Thomas  Carlyle  says,  The  eye  sees  what  it 
brings  the  power  to  see."  This  must  be  applied  not  only  to  the 
work  of  the  specialist  who  devotes  a  lifetime  to  the  pursuit  of 
one  study,  but  to  the  simplest  forms  of  education  which  we  know. 
The  power  to  see  is,  after  all,  the  power  which  education  gives  us 
to  see.  There  is  no  practical  end  to  discovery  or  study.  Nature 
is  not  exhausted.  Discovery  has  recently  given  us  gutta-percha, 
asphaltum,  and  natural  gas.  Study  has  made  iron  ti^bly  valuable 
as  steel  in  various  forms.  The  whole  history  of  the  past,  written 
in  stone,  repeats  to  us  ever  the  one  lesson.    Art  is  greater  than 
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science,  for  science  discoven  while  art  creates.  What  is  man 
without  his  shoes,  his  hmue^  his  clothing?  Nftture  enables  him 
to  adapt  what  she  provides,  and  the  development  of  this  adapta- 
tion is  higher  and  higher  retinenient,  and  refinement  is  the 
threshold  of  all  discovery.  The  history  of  architecture  and 
engineering,  written  in  the  records  of  stone,  and  brick,  and 
cement,  from  whatever  part  of  the  world  we  select  our  studv, 
tells  us  that  the  advance  from  barbarism  to  civilisation  was 
recorded  in  the  building  and  engineering  work  itself  just  as  it 
progressed.  Greece  has  handed  vs  down  the  purest  examples  of 
lier  refinement,  Borne  of  her  grasp  of  aanitaiyseienoe  in  the  noblo 
aqnedncti,  and  of  the  energy  and  oommeroial  progress  of  her 
people  in  the  caoaeways  to  the  eity.  The  Hindoo^  in  his  temples 
of  massive  and  solemn  desi^i,  speaks  of  his  estimate  of  nature 
which  surrounded  him.  The  decadence  and  ruin  of  the  Roman 
Empire  is  shown  in  the  almost  complete  loss  of  her  architeotaral 
and  engineering  greatness,  and  by  the  loni;  period  of  semi- 
barbarous  rule  which  followed,  and  of  the  generations  which  came 
and  went  before  the  skilled  mason  again  left  his  almost  indelible 
record  upon  stone.  Though  the  present  teems  witli  importance, 
in  the  past  we  have  cxiuse  and  etlect  sketched  out  iiefore  us  in 
undeniable  portraiture ;  and  while  in  the  present  we  are  creating 
further  illustrations  for  the  ages  to  come,  we  are  all  too  slavishly 
following  some  of  the  leasons  of  tiie  past,  while  we  disregard  the 
more  important  altogether.  Almost  every  man  is  guided  by  the 
opinion  of  others.  Opinion  is  generally  a  matter  of  education, 
uid  we  are  constantly  experiencing  thie  fact  that  we  have  to 
unlearn  much,  and  that  this  is  a  harder  process  than  to  go  from 
absolute  ignorance  to  knowledge.  There  is  much  which  we  have 
to  alter  and  adapt,  and  which  on  that  account  we  neglect  We 
slavishly  copy  "  styles  we  are  not  free  to  create.  Education  is 
at  fault  here.  Progress  in  the  past  shows  that  excellent  work 
was  the  outcome  of  the  incre^asing  intelligence  or  knowledge  of 
the  people.  Art  was  c^enerally  understoo<l,  the  youth  of  the  times 
were  educated  carefully,  and  among  those  nations  where  the 
masses  of  the  people  remained  in  ignorance  the  class  of  work 
produced  was  inferior.  We  have,  in  some  measure,  recognised 
the  principle  thus  taught  us  in  the  compulsory  education  of 
duldren  for  a  certaia  number  of  yesrs,  and  we  can  find  a  modem 
instance  of  a  nation  having  proved  a  nation  of  soldiers,  since 
every  man  is  trained  to  service  for  a  certain  number  of  years. 
We  do  not  properly  apply  the  lessons  which  thus  surround  us ; 
we  copy  styles"  slavishly,  and  disfigure  our  streets  with 
inappropriate  monuments  of  our  wealth,  and  deaf  to  the  history 
which  those  styles  repeat  to  us,  we  do  not  avail  ourselves  of  tho 
methcKls  by  which  those  high  states  of  architecture  were  reached. 
The  people  reared  the  temples  and  churches  and  cathedrals  of  the 
past  because  their  religious  teaching  showed  them  that  this  was 
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required  of  them.    The  work  displayetl  the  fervency  of  the 
workers — the  fervency  was  the  work  of  education.  While  the  old 
world  surpassed  us  in  the  beauty  and  magnificence  of  its  temple 
and  public  buildings,  ito  inhabitaiite  knew  nothing  of  the  pleasures 
and  oomforts  of  homes  such  as  ve  enjoy.    Athens^  with  Its 
Bsrthenon  and  its  temples,  had  no  house  for  prinoe  or  meivhaat 
which  eonld  ccnnpare  in  comfort  and  convenience  with  the  cottage 
of  the  artisan,  which  lets  to-day  in  and  around  this  dtj  for  lOs;. 
to  158.  per  week.    This  is  called  the  iron  age,  because  we  have 
adapted  iron  and  steel  to  all  forms  sd  buik&ng  constmetioii  in 
place  of  the  more  massive  and  enduring  works  of  stone  of  the 
ages  in  which  the  very  roofs  were  built  of  stone.    Venice,  with 
its  splendid  public  and  private  buildings,  speaks  to  us  of  the 
wealth  of  its  inhabitants,  and  the  foundations  rising  out  of  the 
water  itself  are  a  marvel  of  the  skill  of  builders  whose  stone 
temples,  resting  upon  them,  are  to-<lay  almost  untouched  by  time. 
We  have  scarcely  anything  that  is  new.    We  find  records  of  a 
patent  fire-proof  wire  kithing,  dated  1797,  and  the  page  of  history 
has  yet  to  be  written  which  shall  tell  of  the  absolutely  sooeeadhil 
appl ication  of  fire-proof  building  materials.   The  worthy  president 
of  tiiis  section,  in  a  recent  speech  in  Sydney,  referi^i  to  the 
registration  of  architects  and  engineers  as  a  desirable  thing,  and 
I  make  that  remark  the  basis  of  an  application  of  some  thoughts 
which  this  paper  suggests.    We  require  to  make  the  knowledge 
of  these  sciences  of  architecture  and  engineering  a  greater  power 
in  our  land.   Can  we  do  that  by  registration  1  T  doubt  it.  Enact- 
ments which  constrain  men  in  their  occupations,  or  which  make 
it  more  ditHcult  for  them  to  develop  such  talents  as  they  feel 
themselves  to  possess  in  practising  any  avocation,  are  so  un-English 
that  the  public,  whose  will  makes  these  enactments,  are  slow  to 
consent  to  them,  or,  in  consenting  to  them,  run  to  another 
extreme^  and  create  a  greater  eviL   Kegistration  may  come  bj- 
and-bye^  and  I  hope  it  will ;  but  the  true  basis  of  such  a  devel^ 
ment  must  be  the  education  of  the  masses,  the  thorough  training 
of  the  artisans,  and  the  introduction  of  building  acts  whieh  will 
compel  the  use,  in  the  interests  of  health  and  happiness  of  these 
discoveries  which  science  has  banded  down  to  us,  or  is  still 
opening  to  us  day  by  day.    Let  it  be  made  impossible  for  any 
man  to  construct  a  liuilding,  however  insignificant  or  wherever 
.situated,  which  shall  be  deficient  in  ample  provision  for  lighting, 
drainage,  heating,  and  ventilation,  or  which  is  constructively 
<leficient  in  strength  or  in  provisions  in  case  of  fire,  and  the 
owners  who  need  the  services  of  architects  will  speedily  discover 
that  their  best  interescs  lie  in  the  employment  of  the  highest  skill 
which  is  available.    The  processes  which  will  lead  to  amendment 
will  be  slow  of  achievement ;  our  people  must  be  educated.  A 
great  work  was  inaugurated  in  this  city  by  the  late  FVaneis 
Ormond,  but  the  proper  education  of  tiie  artisan  is  ol  itself 
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insufficient ;  the  men  who  direct  the  laV>ours  of  these  artisans 
will  need  to  be  educated  to  a  higher  standard.  The  work  must 
commence  at  the  bottom  of  the  tree,  and  go  steadily  upward ; 
there  will  always  be  plenty  of  room  at  the  top.  The  chair  of 
Architecture  at  our  universities,  and  the  professorship  of 
engineering,  must  denote  the  nationally  recognised  importance  of 
the  edacallon  of  these  professions.  It  must  become  imneiative^ 
from  the  imsistible  force  of  custom,  for  the  would-be  architect  or 
engineer  to  pass  a  course  of  study,  and  come  forth  .to  the  world 
certificated  as  competent  This  result  cannot  be  achieTed  in  a 
day  or  a  year,  or  a  decade,  but  a  generation  may  see  much 
accomplished.  It  must  be  achieved  by  the  higher  education  of 
the  masses.  Our  public  State  schools  should  be  the  mediums 
through  which  every  boy  and  girl  would  be  made  acquainted  with 
the  laws  which  govern  health,  and  those  which  provide  sufficient 
ventilation,  of  others  which  guard  against  the  dangers  of  inefficient 
drainage  and  general  sanitary  provisions.  They  should  be  made 
to  understand  that  a  non-observance  of  these  laws  wliich  will  be 
treated  as  a  misdemeanour  and  offence  against  society,  which 
cannot  with  impunity  be  disregarded.  These  are  the  only  steps 
by  which  the  people  of  this  great  nation,  the  future  federated 
Australia,  will  be  enabled  to  write  a  page  in  the  worid's  history 
which  will  tell  how  science  advanced,  and  how  that  advance 
improved  the  building  and  engineering  work  of  the  twentieth 
century.  Much  more  may  presently  be  done  towards  this  in  the 
establishment  of  national  institutes,  of  which  this  Association  is 
the  type  and,  we  hope,  the  parent  of  all.  There  should  be  one 
institute  of  architects,  with  its  provincial  chapters,  numerous 
builders'  exchanges,  with  one  national  association  holding  an 
annual  convention  ;  an  engineering  institute  which  shoukl  be 
Australasian,  with  vigorous  offshoots  in  every  city  in  the  country 
— and  for  an  example  we  need  only  look  to  Newcastle  in  New 
South  Wales  to-day — and  a  determined  purpose  in  all  these  to  make 
the  national  spirit  of  their  work  the  predominant  idea  in  their 
discussions,  and  their  central  and,  perhaps,  annual  gatherings,  the 
notches  by  which  the  next  hundred  'years  may  record  the  Isct 
in  stone  and  iron  that  Australasia  was  abreast  and  even  ahead  of 
the  rest  of  the  world  in  its  vigour,  intelligence,  and  scientific 
knowledge. 
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